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AUTHOR'S  PREFACE 


TO  THS 


FIRST  EDITION. 


It  is  not  without  diffidence  that  I  present  to  the  public  a  series 
of  papers  which  took  their  origin  in  the  presence  of  natural  scenes 
of  grandeur  or  of  beauty — on  the  Ocean,  in  the  forests  of  the 
Orinoco,  in  the  Steppes  of  Venezuela,  and  in  the  mountain  wilder- 
nesses of  Peru  and  Mexico.  Detached  fragments  were  written 
down  on  the  spot  and  at  the  moment,  and  were  afterwards  moulded 
into  a  whole.  The  view  of  Nature  on  an  enlarged  scale,  the  dis- 
play of  the  concurrent  action  of  various  forces  or  powers,  and  the 
renewal  of  the  enjoyment  which  the  immediate  prospect  of  tropical 
ecenery  aflFords  to  sensitive  minds,  are  the  objects  which  I  have 
proposed  to  myself.  According  to  the  design  of  my  work,  whilst 
each  of  the  treatises  of  which  it  consists  should  form  a  whole  com- 
plete in  itself,  one  common  tendency  should  pervade  them  all. 
Such  an  artistic  and  literary  treatment  of  subjects  of  natural  history 
is  liable  to  difficulties  of  composition,  notwithstanding  the  aid  which 
it  derives  from  the  power  and  flexibility  of  our  noble  language. 
The  unbounded  riches  of  Nature  occasion  an  accumulation  of  sepa- 
rate images;  and  accumulation  disturbs  the  repose  and  the  unity  of 
impression  which  should  belong  to  the  picture.  Moreover,  when 
addressing  the  feelings  and  imagination,  a  firm  hand  is  needed  to 
guard  the  style  from  degenerating  into  an  undesirable  species  of 
poetic  prose.  But  I  need  not  here  describe  more  fully  dangers 
which  I  fear  the  following  pages  will  show  I  have  not  always  suc- 
ceeded in  avoiding. 
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Nevertheless,  notwithstanding  faults  which  I  can  more  easily 
perceive  than  amend,  I  venture  to  hope  that  these  descriptions  of 
the  varied  Aspects  which  Nature  assumes  in  distant  lands  may 
impart  to  the  reader  a  portion  of  that  enjoyment  which  is  derived 
from  their  immediate  contemplation  by  a  mind  susceptible  of  such 
impressions.  As-  this  enjoyment  is  enhanced  by  insight  into  the 
more  hidden  connection  of  the  different  powers  and  forces  of  nature^ 
I  have  subjoined  to  each  treatise  scientific  elucidations  and  additions. 

Throughout  the  entire  work  I  have  sought  to  indicate  the  unfail- 
ing influence  of  external  nature  on  the  feelings,  the  moral  disposi- 
tions, and  tlie  destinies  of  man.  To  minds  oppressed  with  the  cares 
or  the  sorrows  of  life,  the  soothing  influence  of  the  contemplation 
of  Nature  is  peculiarly  precious;  and  to  such  these  pages  are  more 
especially  dedicated.  May  they,  "Escaping  from  the  stormy  waves 
of  life,''  follow  me  in  spirit  with  willing  steps  to  the  recesses  of  the 
primeval  forests,  over  the  boundless  surface  of  the  Steppe,  and  to 
the  higher  ridges  of  the  Andes.  To  them  is  addressed  the  poet's 
voice,  in  the  sentence  of  the  chorus — 

"  Auf  den  Bergen  ist  FreiheitI     Der  Hauch  der  Griifte 
Steigt  nicht  hinauf  in  die  reinen  Luile; 
Die  Welt  ist  voUkoramen  uberall, 
Wo  der  Mensch  nicht  bin koramt  mit  seiner  Qual.'' 
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•TO- THE 


SECOND  AND  THIKD  EDITIONS 


The  twofold  aim  of  the  present  work  (a-  carefdlly  prepared  and 
executed  attempt  to  enhance  the  enjoyment  of  Nature  by  animated 
description^  and  at  the  same  time  to  increase  in  proportion  to  the 
state  of  knowledge  at  the  time  the  reader's  insist  into  the  harmo- 
nious and  concurrent  action  of  different  powers  and  forces  of  Nature) 
was  pointed  out  by  me  nearly  half  a  century  ago  in  the  Preface  to 
the  Eirst  Edition.  In  so  doing,  I  alluded  to  the  various  obstacles 
which  oppose  a  successful  treatment  of  the  subject  in  the  manner 
designed.  The  combination  of  a  literary  and  of  a  purely  scientific 
object — the  endeavor  at  once  to  interest  an^  occupy  the  imagination, 
and  to  enrich  the  mind  with  new  ideas  by  the  augmentation  of 
knowledge — renders  the  due  arrangement  of  the  separate  parts,  and 
the  desired  unity  of  composition,  difficult  of  attainment.  Yet,  not- 
withstanding these  disadvantages,  the  public  have  long  regarded  my 
imperfectly  executed  undertaking  with  firiendly  partiality. 

The  second  edition  of  the  "Ansichten  der  Natur"  was  prepared 
by  me  in  Paris  in  1826;  and  at  the  same  time  two  fresh  treatises 
were  added — one  an  Essay  on  the  Structure  and  Mode  of  Aclaon  of 
Yolcanos  in  different  regions  of  the  earth;  and  the  other  on  the 
"Vital  Power,''  bearing  the  title  "Lebenskraft;  oder  der  rhodische 
Genius."  During  my  long  stay  at  Jena,  Schiller,  in  the  recollec- 
tion of  his  youthful  medical  studies,  loved  to  converse  with  me  on 
physiological  subjects;  and  the  considerations  in  which  I  was  then 
engaged  on  the  tauscular  and  nervous 'fibres  when  exd\fcA.\i^  ^oii- 
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tact  with  ehemicaDj  different  sabstmees,  offten  gave  a  more  specific 
and  grayer  torn  to  our  diaooiirBe.  The  ^Bhodian  Genius"  was 
written  at  this  time:  it  aj^ieaied  first  in  Schiller's  ^^Horeny"  a 
periodical  journal;  and  it  was  hia  partiality  ioft  this  little  work 
which  enoooraged  me  to  allow  it  to  be  reprinted.  M j  brother,  in 
a  letter  forming  part  of  A^oolleetion  whidi  has  reeentlj  been  given 
to  the  public  (TVllhehn  von  Hamb(Mt's  Kiefe  an  eine  Frenndin, 
th.  iL  s.  39),  touches  tenderij  on  the  sabject  of  the  memoir  in 
qoestiCMi,  bat  adds  at  the  same  time  a  very  just  remark :  '^  The  de- 
velopment of  a  phjsiolo^cal  idea  is  the  object  of  the  entire  treatise; 
men  were  fonder  at  that  time  than  thej  wonld  now  be  of  such  semi- 
poetic  clothing  of  severe  scientific  traths.'' 

In  my  eightietii  year,  I  am  still  enabled  to  enjoy  the  satisfiicdon 
of  completing  a  third  edition  of  my  work,  remoulding  it  entirely 
a£resb  to  meei  the  requirements  of  the  present  time.  Almost  all 
the  scientific  Mucidafions  or  Annotations  have  been  eiUier  enlarged, 
or  replaced  by  new  and  more  comprehensive  ones.  I  have  hoped, 
that  these  volumes  might  tend  to  inspire  and  cherish  a  love  for  th& 
study  of  Nature,  by  bringing  together  in  a  small  space  the  results* 
of  careful  observation  on  the  most  varied  subjects ;  by  showing  th& 
importance  of  exact  numerical  data^  and  the  use  to  be  made  of  them, 
by  well-considered  arrangement  and  comparison;  and  by  opposing 
the  dogmatic  half-knowledge  and  arrogant  skepticism  which  havo^ 
long  too  much  prevailed  in  what  4ire  called  the  higher  circles  of 
society. 

The  expedition  made  by  Ehrenberg,  Gustav  Bose,  and  myself, 
by  the  command  of  the  Emperor  of  Eussia,  in  1829,  to  Northern. 
Asia  (in  the  Ural  and  Altai  Mountains,  and  on  the  shores  of  the 
Caspian  Sea),  falls  between  the  period  of  publication  of  the  second 
and  third  editions.  This  expedition  has  contributed  materially  to 
the  enlargement  of  my  views  in  all  that  regards  the  form  of  the 
surface  of  the  eatth,  the  direction  of  mountain-chains,  the  connectiori- 
of  Steppes  and  Deserts  with  each  other,  and  the  geographical  distri- 
bution of  plants  in  relation  to  ascertained  conditions  of  temperature. 
The  long  subsisting  want  of  any  accurate  knowledge  on  the  subject 
of  the  great  snow-covered  mountain-chains  which  are  situated  be- 
^^een  the  Altai  and  the  Himalaya  (i,  e,  the  Thian-schan  and  the 


f 

PBEFAOS  TO  THE  SECOND  AND  THIBD  EDITIONS.  ix 

Kuen-ltm),  and  the  ill-judged  neglect  of  Chinese  anthorities,  have 
thrown  great  obscurity  around  the  geography  of  Central  Asia,  and 

J  haw  allowed  imagmation  to  be  substituted  for  the  results  of  obeer- 
vation  in  works  which  have  obtained  extensive  circulation.  In  the 
course  of  the  last  few  months,  the  hypsometrical  comparison  of  the 

'  culminating  summits  of  the  two  Continents  has  almost  unexpectedly 
received  important  corrections  and  additions,  of  which  I  hasten  to 
avail  myself.  (See  pages  68-64,  and  88-89.)  The  determinations 
of  the  heights  of  two  mountains  in  the  eastern  chain  of  the  Andes 
of  Bolivia,  the  Sorata  and  the  Illimani,  have  been  freed  from  the 
^nrors  which  had  placed  those  mountains  above  the  Chimborazo, 
but  without  as  yet  altogether  restoring  to  the  latter  with  certainty 
its  ancient  pre-eminence  among  the  snowy  summits  of  the  New 
World.     In  the  Himalaya,  the  recently  executed  trigonometrical 

[^ "  measurement  of  the  Kinchinjinga  (28,178  English  feet)  places  it 
ne^l  in  altitude  to  the  Dhawalagiri,  a  new  and  more  exact  trigono- 

^   mfllrieal  measurement  of  which  has  also  been  recently  made. 

For  the  Bake  of  uniformity  with  the  two  previous  editions  of  the 
"  Ansichten  der  Natur,"  I  have  given  the  degrees  of  temperature  in 
the  present  work  (unless  where  expressly  stated  otherwise)  in  de^ 
grees  of  Beaumur's  scale.  The  linear  measures  are  the  old  French, 
in  which  the  toise  equals  six  Parisian  feet.  The  miles  are  geo- 
graphical, fifteen  to  a  degree  of  the  Equator.  The  longitudes  are 
rec&oned  from  the  Observatory  at  Paris  as  a  first  meridian. 

:     BsBLiir,  1849. 
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NOTE  BY  THE  TRANSLATOR. 


In  the  translation^  the  temperatoi^  are  given  in  degrees  of  Fahr- 
~    enheit^  retaining  at  the  same  time  the  original  figures  in  Reaumur's 
scale.     In  the  same  manner^  the  measures  are  given  in  English  feet, 
generally  retaining  at  the  same  time  the  original  statements  in  Pa- 
risian or  French  feet  or  toises,  a  desirable  precaution  where  accuracy 
is  important.     The  miles  are  given  in  geographical  miles,  sixty  to  a 
degree;  but  in  this  case  the  original  figures  have  usually  been  omit- 
ted, ihe  conversion  being  so  simple  as  to  render  the  introduction  of 
I     error  very  improbable.     In  a  very  few  instances,  "English  njQfis" 
appear  without  any  &rther  epithet  or  explanation;  these  ha70:|ppi0ti 
taken  by  the  author  from  English  sources,  and  may  probably  f&gtnfy 
statute  miles.     The  longitudes  from  Greenwich  are  substituted  for 
those  from  Paris,  retaining  in  addition  the  original  statement  in 

r 

particular  cases. 
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ASPECTS  OF  NATURE 


IN 


DIFFERENT  LANDS  AND  DIFFERENT  CLIMATES. 


-    STEPPES  AND  DESERTS. 

"-  A  wibelT  extendsd  and  apparently  interminable  plain  stretdiei, 
from  the  soutiiem*  bite  olT  the  lofty  granitic  crest^  which,  hi  flie 
youth  of  our  planet,  when  the  Caribbean  gulf  was  fonacd,  bniTed 
the  invasion  of  the  waters.  On  quitting  the'  mountain  valleys  of 
Caraecas,  and  the  island*>BtuddedLakebf  Tacarigua,  (^)  whose  surfiice 
reflects  the  stems  of  plantains  and  bananas,  and  on  leaving  behind 
him  meads  adorned  with  the  bright  and  tender  green  of  the  Tahitian 
sugar-c9ne  or  the  darker  verdure  of  the  Cacao  groves,  the  traveller, 
locking  southwitfd^  sees  unroll  before  him  Steppes  receding  until 
they  vanish'  in  the  far  horizon. 

-  Fresh  from  ihe  richest  luxuriance  of  organic  Kfe,  he  treads  at 
once  the  desolate  margin  of  a  treeless  desert.  Neither  hill  nor  cliff 
rises,  like  an  island  in  the  ocea%  to  break  the  uniformity  of  the 
boundle^  plam;  only  here  and  there  .broken  strata  of  limestone, 
severaF  hundred  square  miles  in  extent,  appear  sensibly  higher  than 
the-  adjoining  psui».  "  Banks''  (*)  is  the  name  ^ven  to  them  by  the 
natives ;  as  if*  language  instinctively  recalled  the  more  ancient  con- 
dition of  the  globe,  when  ihod6  elevations  were  shoals,  and  the 
Steppes  themselves  t^ere  the  bottom^of  a  great  Mediterranean  se^. 

Even  at  the  present  time,' nocturnal  illusion  stiB  recalls  these 
imi^erof  the  past.  When  the  rapidly  rising  and  descending  con- 
stellaiaoiui  ilhxinine  the  margin  of  the  pbdn,  or  when  tEeir  tremb 


26  8RFBES  AND  DESERTS. 

image  is  repeated  in  1^  lower  strstnm  of  undulating  Tapor^  we 
seem  to  see  before  ns  a  shoreless  ocean.  (')  Like  the  ocean^  the 
Steppe  fills  the  mind  with  tiie  feeling  of  infinity;  and  thought, 
esoaping  from  the  visible  impressions  of  space;  rises  to  contemplations 
of  a  hi^er  order.  Tet  die  aspect  of  the  dear,  transparent  mirror 
of  the  ocean,  with  its  light,  curling,  gently  foaming,  sportiye  wayes,' 
cheers  the  heart  like  that  of  4i  friend;  bat  the  Steppe  lies  stretched 
before  ns  dead  and  rigid,  like  the  stony  crost  [*)  of  a  desolated 
planet. 

tn  eyery  zone  nature  presents  the  )>henomena  of  t^ese  great  ^ 
plains:  in  each  they  haye  a  peculiar  physiognomy,  determined  by 
.  diyersity  of  soil,  by  climate,  and  by  eleyation  abpye  the  leyel  of  the 
sea. 

In  Northern  Europe,  th^  Heaths,  which,  coyered  with  a  single 
race  of  plants  repelling  all  others,  extend  firom  the  point  of  Jutland 
to  the  mouth  of  the  Scheldt,  may  be  i:egarded  as  true  Steppes^^but 
Steppes  of  small  extent  and  hilly  sur&ce,  if  compared  with  the 
Llanos  and  Pampas  of  South  America,  or  eyen  with  the  Prdjries  of 
the'  Missouri  (*)  and  the  Barrens  of  the  Coppermine  jiver,.  where 
range  countless  herds  of  the  shaggy  buffalo  and  musk  ox. 

A  grander  and  seyerer  a^peot  charsicterizes  the  plains  of  the  in- 
terior of  Africa.  Like  ihe  wide  expanse  of  the  .Pacific  Ocean,  it  4s 
only  in  recent  times  that  attempts  haye  been  made  to  explore  them 
thoroughly.  They  are  parts  of  a  sea  of  sand)  whidi,  stretching ". 
eastward,  separate^ fruitful  regionsfrom  each  dtjier;  or  encloses  them  ' 
like  islands;  as  where  the  Desert,  near  the  basaltic  mountains  of 
Harudsh,  (^)  surroilnds  the  Oasis  of  Siwah  rich  in  dal^e  trees,  and  in 
which  the  ruins  of  the  temple  of  Ammon  mark  the  yenerable^te 
of  an  ancient  ciyilization.  Neither  dew  nor  rain  bathes  these  desolate 
plains,  or  deyelops  on  their  glowing  surface  the  germs  of  yegetable 
life;  for  heated  columns  Of  air,  everywhere  ascending,  dissolve  thQ 
vapors,  and  disperse  each  swiftly  vanishing  cloud. 

Where  the  Desert  ap^Mroaches  the  Atlantic  Ocean,  as  between  the 
Wadi  Nun  and  Cape  Blanco,  the  moisjtr  sea  air  pours  in  to  supply 
ike  void  left  by  these  upward  currents.  The  mariner,  steering  to- 
wards the*,  mouth  of  ihe  Gambia  through  a  sea  covered  with  weed, 
whectBaddenlj  desert^  by  the  east  trade  wind  of  the  tropics,  {^)  infers 
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the  vidnity  of  the  widely  extendefi  heat-radiatiBg  deserts  Herds  of 
antelopes  and  swiffe-footed  oetriehes  roam  throc^h  these  vast  regions ; 
bttty  with  the  exception  of  the  watered  Oases  or  islands  in  the  sea  of 
sand^  some  groups  of  whidi  have  recently  beeii  disooveredy  and  whose 
Y^hlant  shc«es  are  fireqtlentied  by  nomade  Tibbos  and  ToarickS;  (^^ 
the. African  Desert  must. be  regarded  as  uninhabitable  by  mantr 
The  more  civilized  natioAs  who  di^ell  on  its  borders  only  venture  to 
enter  it  periodically.  By  tradmg  rodtes^  which  have  remained  un- 
altered for  t}iousands  of  years^  caravans  traverse  the  long  distance 
from  Tafilet  to  Timbuctoo,  and  from  Moononk  to  Bomou;  ad- 
venturous undertakings,  the  possibiliiy  oi  which  depends  upon  the 
existence  of  the  camel,  the  ^^ship  jof  the  desert/'  (>)  as  it  is  called  in 
the  traditicmary  language  of  the  eastern  world. 

These  African  plains  occupy  an  extent  nearly  three  times  as  great 
as  that  oTthe.  neighboring  Mediterranean  sea.  They  are  situated 
partly  within,  and  partly  in  the  vicinity  of  the  tropics;  and  on  thi^ 
situation  tke^  peculiar  characterdepends.  In  the  eastern  part  of 
the  Old -Continent,  the  same  geognostio  phenomenon  occurs  in  the 
temperate  zone..  On  th&  plateanx  of  Central  Asia,  between  the  gold 
fountains  of  the  Altai  and  the  Kuen-lun,  (^)  from  the  Chinese  wall 
to  beyond  ihe  Celestial  mountains,  and  towards  the  sea  of  Aral,  there 
extend^  through  ja  length  of  many  thousand  miles,  the  most  vast,  if 
not  ihe  most  elevated,  Steppes  on  the  sur&ce  of  the  globe.  I  have 
myself  had  the  opportunity,  fully  thirty  years  after  my  South 
American  journey,  of  visiting  a  portion  of  them ;  •  namely,  the  Cal- 
mxxck  Kirghis  Steppes  between  the  Don,  the  Volga,  the  Caspian,  and 
the  Chinese  lake  Dsaisang,  being  an  extent  of  almost  2^00  geogra- 
phical miles.        ■   ■■      - 

These  Asiatic  Steppes,  which  are.  sometimes  hilly  and  sometimes 
interrupted  by  pine  forests,  possess  (dispersed  over  them  in  groups) 
a  fu:  more  varied  vegetation  than  that  of  the  Llanos  and  Pampas  of 
CaraccBS  and  Buenos  Ayres.  The  finest  part  of  these  plains,  which 
is  inhabited  by  Asiatic  pastoral  tribes,  is  adorned  with  low  bushes  of 
luxuriant,  white-blossomed  Bosacese,and  with  Fritillarias,  Tulips,  and 
Cypripedias.  - 

As  the  torrid  zone  is.  characterized  on  the  whole  by  a  disposition 
in  all  vegetation  to  become  arbaresoent;  bo  some  of  ti[kA  K^a&Q 


28  STEFPEjB  ANB  TiEBXBTB* 

t 

Steppes  in  the  temperate  zone  aire  -cliaractcrized  by  the  great  height 
attained  by  flowering  herbs^ous  plants^  Sauflsoreas-  and  other  Synan- 
iherasy  and  Papilion^pese^  especially  a  host  ^f  species  of  Astragalns. 
I]>  traversing  pathless  portions  of  these  Steppes,  the  traveller^  seated 
in  the  low  Tartar-  carriages^  sees  the  thickly  crowded  plants  bend 
"beneath  the  wheels,  but  without  rising  np  cannot  look  aronnd  him 
iasee  the  direction  in  which  he  is  moving.  Some  of  the  Asiatic 
Steppes  ^e  grassy  plains;  pthers  are  covered  with  sapcnlent,  ever-- 
green,  articulated  soda  plants:  many  glisten  from  a  distance. with 
flakes  of  exuded  salt,  which  cover  the  clayey  soil,  not  unlike*  in  ap- 
pearance to  firesh  fallen  snoTii^. 

These  Mongolian  and  Tartarian  Steppes,  interrupted  -frequently 
by  mountainous  features,  divide  the  very  ancient  civilization  of 
Thibet  and  Hindostan  from  the  rude  nations  of  Northern  Asia.' 
They  have  in  various  ways  exercised  an  important  i]^uence  on  the 
changeful  destinies  of  man.  They  have,  compressed  the  population ' ' 
■  towards  ih&  south,  and. have  tended)  more  than  the  Himalaya,  car 
than  the  snowy  mountains,  of  Srinagur  and  Ghorka,  to  impede'the* 
intercourse  of  nations,  and  to  place  permanent  limits  to  the,  extension 
of  milder  maimers,  and  of  airtistie  and  intellectual  cultiv^tiQa  in 
Northern  Asia*'  ;  "  "-  *  ' 

But,  in  the  history  of  the  past,  it  is  UQt  alone  as  an  opposing  bar- 
rier that  we  must  regard  the  plains  of  Central  Asia:  more  than  onoe- 
tiiey  have  proved  the  souix^  from  whence  devastation  has  spread 
over  distant  lands.  The  pastoral  nations  of  these  S^eppes^ — ^Moguls^ 
Gktae,  Alani,  and  TJsuni — ^have  shaken  the  woxld^  As,  in  the  course 
of  past  ages,  e^ly  intelloctual  culture  has  come  like  the  cheering  ' 
light  of  the  sun  from  the  East,  so,  at  a  later  period,  firoin  .the  same 
direction  barbaric  rudeness  has  threatened  to  overspread  and  involve 
Europe  in  darkness.  A  brojm  pastoral  race,(")  of  Tukiuish  or 
Torkish  descent,  the  Hiongnu^  dwelling  in  tents  of  skins,  inhabited 
the  elevated  Steppe  of  GobL .  Long  terrible  to  the  Chinese  power,  a 
part  of  this  tribe -was  driven  back  into  Central  Asia.  The  shock  or  •. 
impiilse  thus  given, passed  from  nation  to  nation,  until  it  reachedthe 
ancient  land  of  the  Finns,  near  the  Ural  mountains.  From  thence, 
Huns,  Avari,  Ghazar^s,  and  various  admixtures  of  Asiatic  races, 
broke  forth,    Arpnies  of  .Huns  appeared  successively  on  the  Volga, 
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in  Psumonia,  on  die  Mame,  and  on  the  Fo,  desdftting  those  fiur  and 
fertile  fields  -which^  sinde  the  time  of  imtenor,  oiTilised  man  had 
adorned  with  monument  after  monument.  Thus  went  forth  from 
the  Mongolian  deserts  a  'deadly  blast,  which  withered  on  Cisalpine 
ground  the  tender^  long-cherished  flower  of  art 

From  the  salt  Steppes  of  Asia,  from  the  European  Heaths  smiling 
in*  summer  with  their  purple  blossoms  ridi  in  honey,  and  from  the 
arid  Deserts  of  Africa,  devoid  of.  all  vegetation,  let  tm  now  return  to 
those  South  American  plains  of  which  I  have  already  hegm.  to  trace 
the  picture,  albeit  in  rude  outlines. 

The  interest  which  ihiis  -picture  can  offer  to  the  beholder  is,  how- 
ever, exclusively  that  of.  pure  nature.  Here  no  Oasis  recalls  the 
memory  of  earlier  inhabitants;  no  carved  stone,  (^)  no  ruined 
building,  no  fruit  tree  once  the  cfUre'of  the  cultivator,  but  now  wild, 
speaks  of  the  art  or  industry  of  former*  generatioDS.  As  if  estranged 
fr^m  the  destinies  of  mankind,  and  rivetting  attention  solely  tathe 
pr^^t  moment,  this^com^r  of  the  eaith  appears  as  a  wild  theatre 
for  t)ie  free  development  of  animal  and  vegetable  life. 

The  Steppe  extends  from  the  Caraccas  coast  chain  to  the  forests 
of  Gruiana,  andfr.om  the  snowy  mountains  of  Merida  (on  the  slope 
of  whieh  the  Natron  Lake  Urao  is  an  object  of  superstitious  venera- 
tion to  ihe  natives),  to  the  great  ddta  formed  by  the  Orinoco  at  its 
mouth.  To  the  south-weftt  a  branch  is  prolonged,  like  an  arm  of 
the  sesj  (")  beyond  the  .banks  of  the  Meta  and  Vichada  to  tlie  un- 
visited  source^  of  the  Guaviare,  and  to  the  lonely  mountain  to  which 
the  excited  l^n^  of  the  Spanish  soldiery  gave  the  name  of  Paramo 
de  la-Suma  Faz^^ — the  seat  of  perfect  peace. 

This  Steppe  occupies  a  ^pace  of  16,000  (256,000  English)  square 
miles.  It  has  often  been  erroneously  described  as  running  uninter- 
ruptedly, and  with  an  equal  breadth,  to  the  Straits  of  Magellan, 
forgetting  the  forest-covered  plain  of  the  Amazons,  which  intervenes 
between  the  grassy  Steppes  of  the  Apure  and  those  of  the  river 
Plate.  Thfe  Andes  of  Cochabamba,  and  the  Brazilian  group  of 
mountains,,  send  forth,  between  tiie  province  of  Chiquitos  and  the 
isthmus  of  Villabella,  some  detached  spurs,  which  advance,  as  it 
were,  to  meet  each  other.  (**)  A  narrow  plain  connects  the  forest 
landB  of  liie  Amnam  with  the  Pampa,s  of  Buenos  A.yc^%.    'Baa 
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latier  &r  surpass  the  Llanos  of  Yeneznek  in  area;  ai^d  their  extent 
is  so  great  that^  while  their  northern  mar^  is  bordered  by  palm 
treeS;  their  southern  eztremit  j  is  almost  continually  covered  with  ioe. 
.  The  Tuyu,  whii^  resembles  ihe  Cassowary  (the  Stmthio  zhea), 
is  peculiar  to  these  Pampas,  which  are  also  the  haunt  of  troops  of 
dogs  (^^)  descended  from  those  introduced  by  the  colonists,  but 
which  have  become  completely  wild,  dweUing  together  in  subterra* 
nean  hollows,  and  often  attacking  with  blood-thirsly  rage  the  human 
race  whom  their  progenitors  served  and  defended. 

Like  the  greater  portion  of-  the  desert  of  Sahara,  (^  the  north- 
ernmost of  the  South  American  plains,  the  lianos/are  in  the  torrid 
stone :  during  one-half  of  the  year,  they  fire  desolate,  Hke  the  Lybian 
sandy  waste;  during  the  other,  they  appear  tis  a  grassy '  plain,  re^ 
sembling  many  of  ihe  Steppes- (^.Central  Asia.^^) 

It  is  a  hi|^y  interesting  though  difficult  task  of  general  geography- 
to  compare  the  natural  conditions  of  distant  regions,  and  to  represent 
by  a  few  traits  the  results  of  this  comparison.  The  (pauses  which 
lessen  both  heat  and  dryness  in  the  New  World  (^)  ariB  manifold^ . 
nsid  in  some  respects  as  yet  only  partially  understood.  Amongst  these 
may  be  classed  the  narrowness  and  deep  indentation  of  the  America^ 
land  in  the  northern  part  of  the  torrid  zone,  where  consequently  the 
atmosphere,  resting  oi;i  a  liquid  base,  does  not  present  gp  heated  an 
ascending  current; — ^the  ,extejision-  of  the  continent  towards  .the 
poles; — ^the  expanse  of  oce^n  over  which  the  trade-winds  ^sweep 
freely,  acquiring  thereby  a  cooler  temperature; — ^the^ataess  of  ifa» 
eastern  coasts;— Kjurreuts'  of  cold  sea-water  from  the  antarcticTe^niSi 
which,  coming  from  the  south-west  to  the  north-east,  first  strike  -the 
coast  of  Chili  in  the  parallel  of  35°  south  latitude,  and  advance 
along  the  coajst  of  Peru  as  far  north  as  Cape  Parina,  and  then  turn 
suddenly  to  the  west;— the-  numerous  lofty  mountain  chains  iidi  in 
springs,  and  whose  snow-clad  summits,  rising  high  above  all  the' 
strata  of  clouds,  <}ause  descending  currents  of  cold  air  to  roll  down 
their  declivities; — ^the  abundance  of  rivers  of  enonjious  breadth, 
which,  after  many  windings,  seek  the  most  distaut  coast;-— Steppes  -  * 
which  from  not  bemg  sandy  are  less -susceptible  of  acquiring  a  high 
degree  of  heat;— impenetrable  forests  occupying  the  alluvial  plains  ' 
0itu»ted  immediately  beneath  the  equator,  protecting  ^th  their 
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shade  the  soil  beneath  from  the  direct  influenoe  of  the  sunbeams, 
and  exhaling,  in  the  interior  ef  the  country,  at  a  great  distance  from 
the  mountains  and  from  the  ocean^  vast  quantities  of  moistiEre, 
partly  imbibed  and  partly  elaborated: — all  these  cireumstances 
afford  to  the  ^t  part  of  America  a  climate  which  by  its  humidity 
and  coolness  contrasts  wondei^ully  with  th^t  of  Africa.  It  is  to  the 
same  causes  that,  we  are  to  attribujte  the  luxuriant  vegetation,  the 
magnificent  forests,  and  that- abundant  leafiness  by  which  the  New 
Continent  19- peculiarly  characterized. 

If,  therefore,  one  side  of  our  planet  has  a  meister  atmosphere  than 
the  other,  the  consideration  of  the  present  condition  of  things  is 
amply  sufficient  to  explain  the  problem  presented  by  this  inequality. 
The  physical  inqi|irer  needs  not  ,to  clothe  the  explanation  of  these 
phenomena  in  amanile  of  geological  myths.  He  needs  not  to  fi&- 
sume  that  on  our  planet  the  harmonious  reconciliation  of  the  de* 
structiye  eonfiict  of  the  elements  took  place  at  different  epochs  in 
the  eitstenji  and  the  western  hemispheres ;  or  that  America  emerged 
-later  than  thjB  other  parts  of  the  globe  from  the  chaotic  watery 
covering,  (^)  as  an  island,  of  swamps  and  marshes  tenanted  by  sdli- 
gators  and  seipents.  .        ' 

'  There  is,  indeed,  a  striking  similarity  between  South  America 
and  the  southern:  peninsula  of  the  Old  Continent  in  the  form  of  the 
outline  lund  in  the  direction  of  the  coasts ;  but  the  nature  of  the 
soil,>and  the  relative  position  of  the  neighboring  masses  of  land, 
produce  in  Africa  that  extraordinary  aridity  which  over  an  immense 
area  checks  the  development  of  organic  life.  Four-fifths  of  South 
America  are  situated  on  the  southern  side  of  the  equator;  or  in  a 
hemisphere,  which  from  the  greater  proportion  of  sea  and  from  other 
caofles  is  codter  And  moister  than  our  northern  half  of  the  globe,  (^) 
to-whioh  the  larger,  part  of  Africa  belongs.  The  breadth  of  the 
South  American  Steppe,  measured  from  east  to  west>  is  only  a  third 
of  that  of  the  African  Desert.  The  Llanos  receive  the  influence  of 
the  tropical  sea  wind,  while*  the  African  Deserts,  being  situated  in 
the 'same  zone  of  latitude  as  Arabia  and  the  south  of  Persia,  are  in 
contact  with  strata  of  air  which  have  blown  over  warm  heat-radiat- 
ing (^ntinents.  The  venerable,  and  only  lately  appre6iated  father 
of  historjj  Herodotu^  m  the:  true  spirit  of  an  enkrgsd  V\«7^  oS.  \i»r- 
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tnie;  described  ^e  Deserts  of  Northern  Africa^  of  Yemen;  of  Ker- 
man;,  and  Mekran  (the  G^edrosia  of  the  Grreek3),  and  even  as  &r  J8 
Moultan^  as  forming  a  single  connected  sea  of 'sand.  (^) 

In  addition  to- the  action  df  these  hot  winds,  there  is  (so  fiur  as 
we  know)  an  absence'  or  comparative  paucity  in  Africa  of  large 
riyerS;  of  'widely  extended  forests  producing  coolness  and  exhaling' 
moisture,  and  of  lofty  mountains.  Of  mountams  covered  with  per-  ~ 
petual'snow,  We  know  only  the  western  part  of  Uie  Atlas,  (*")  whose 
narrow  range,  seen  in  profile  from  the  Atlantic,  appeared  to  th^  an- 
cient navigators  when  sailing  along  the  coast  as  a  single,  detached, 
lofty,  sky-supporting  mount;  The  eastern  prolongation  of  the  chain 
extends  nearly  to  Dakul/ where  Carthage,  onbe  mistress  of  the  seas, 
now  lies  in  mouldering  ruins.  As  forming  a  long  extended  coast- 
chain,  or  Gsetulian  rampart,  the  effect  of  the  Atlas,  range  iS  to  ..inter- 
cept the  "COol  north  breezes,  and  the  vapors  which  a^end  from  the 
Mediterranean. 

The  Mountains  of  the  Moon,  Djebel-al-Komr,  («)  (febulously  re- 
presented as  forming  part  of  a  mountainous  parallel  extending  from 
the  high  plateaux  of  Habesh,  an  African  Quito,  to  the  sources  of  the 
Senegal,)  were  supposed  to  rise  above  the  limit  of  perpetual  snow." 
The  Cordillera  of  Lupata,  which 'extends  along  the  eastern  coast  of 
Mozambique  and  Monomdtapa,  bs  the  Andes  along  the-  western 
coast  of  Peru,  is  "believed  to  be  covered  with  perpetual  snow  in  the 
gold  districts  of  Machihga  and  Mocanga.  But  all  thc^e  mountains*, 
with  the  abundant  waters  to  which  they  give  rise,  are  fer  remote 
from  the  immense  Desert  which  stretches  from  the  southern  decli- 
vity of  the  Atlas  to  the  Niger. 

Possibly,  however,  all  the  causes  of  heat  and  dryness  which"  have 
been  enumerated  may  have  been  insufficient-  to  transform  such  con- 
siderable parts  of  the  African  plains  into  a  dreadfril  desert,' without 
the  concurrence  of  some  revolution  of  nature,-^— sudi,  for  mstance, 
as  an  irruption  of  the  ocean,  whereby  these  flat  regions  may  hav8 
been  despoiled  of  their  coating  of  vegetable  soil,  as  well  a(s  of  ihb  .: 
plants  which  it  nourished.  Profound  obscurity  veils  the  period  'of  ' 
such  an  event,  and  the  force  which  determined  the  irruption.  Per- 
hajos  it  may  have  been  caused  by  the  great  "  rotatory  current*'  («•) 
nrbjcli  BendB  the  wanner  water  of  ihe  Mexicacn  ^olf  over  the  banks 


of  Newfoundland  and  to  {he  shores  of  the  Old  Continent^  and  canses 
West  India  cocoa-nuts  a^d  other  tropieal  fruits  to  reach  the  coast  of 
Ireland  and  Norway.  There  is  still  at  least  at  th6  present  time^  an 
arm  of  this  current  directed  from  the  Azores  to  the  south-east^  which 
sometimes  produces- disasters  bj  carrying  ships  upon  the  west  coast 
of  Africa;  which  it  strikes  at  a  part  Hned  by  sand-hillg.  Other  sea 
coasts  (I  particularly  recall  that  of  Peru  between  Amotape  and  Co- 
quimbo)  show  that,  in  these  hot  regions  of  the  earth,  where  rain 
never  &lls  and  where  neither  Lecideas  nor  6ther  Lichens  (^)  ger- 
minate, centuries  and  perhaps  thousands  of  years  ipay  elapse  before 
the  itfovable  sand  can  afford  td  the  roots  of  plants  a  secure  holding 
place.  ■  \ 

These  considerations  are  sufficient  to  -explain  why,  with  an  ex- 
ternal similarity  of  form, ''Africa,  and  South  America  present  so 
marked  a  difference  of  character  both  in  respect  to  climate  and  to 
vegetation.  But  altiiough  the  South  American  Steppe  is  covered 
with  a ,  thin  coating  of  mould  or  fertile  earth,  and  although  it  is 
periodically  batiie(^  by  rains,  and  becomes  covered  at  such  seasons 
with  luxuriantly,  sprouting  herbage,  ye^  it  never  could  attract  the 
surrounding  naticms  or  tribes  to  forsake  the  beautiful  mountain 
valleys  of  Caraccas,  the  margin  of  the  sea,  or  the  wooded  banks  of 
the  Orinoco,  for  the  treeless  and  springlcss ^wilderness;  and  thus, 
previous  to  the  arrival  of  Europe^  and  African  settlers,  the  Steppe 
was  almost  entirely  devoid  of  human  inhabitants. 

The  Llanos  axe,  indiBed,  well  suited  to  the  rearing  of  cattle,  but 
the  care  of  animals  yielding  milk  (^)  was  almost  unknown  to  the 
original  inhabitants  of  the  New  Continent.  Hardly  any  of  the 
American  tribes-  have  ever  availed  themselves  of  the  advantages 
which  nature  offered  them  in  this  re^ct.  The  American  race 
(which,  with  the  exception  of  the  Esquimaux,  is  one  and  the  same 
from  65°- north  to  55°*  south  latitude),  has  not  passed  from  the 
state  of  hunters  to  that  of  cultivators  of  the  soil  through  the  inter- 
mediate stage  of  a  pastoral  life.  Two  kinds  of  native  cattle  (the 
BoffiJo  and  ihe  Musk  Qx)  feed  in  the  -northern  prairies  of  western 
Canada  and  the  plains  of  arctic  America,  in  Quivira,  and  around 
the  colossal  ruins  of  the  Aztec  fortress  which  rises  in  the  wilderness, 
like  an  American  Palmyra^  on  the  solitary  banks  of  tUe  Gtil^.    ^<ek 
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long-homed  Bocky  Mountain  Sheep  abounds  on  the  arid  limertone' 
rocks  of  California.     The  YiconaS;  HuanacoS;  Alpacas,  and  Lamag 
belong, to  South  America;  but  the  two  first  named  of  all  these  uso^- 
ful  animab;  u  e,j  the  Buffiilo  and  the  Musk  Ox,  have  retained  their 
natural  freedom  for  two  thousand  years,  and  the  use  di  milk  and' 
cheese,  like  the  possession  and  cultivation  of  farinaceous  graflses,  (^ 
has  remained  a  distinguishing  characteristiG  of  the  nations  of  the- 
Old  World. 
If  some  of  the  lattet  have  crossed  from  Northern.  Asia  to  the  west 

r 

coast  of  America,  and  if,  keeping  by  preference  to  the  cooler  mount- 
ain regions,  (^)  they  have  followed  the  iofty  ridge  of  tiie  Andes 
towards  the  south,  their  migration  must  have  -taken  place  by  ways 
in  which  they  could  not  be  accompanied  by  their  flocks  and  herds, 
or  bring  with  them  the  cultivation  of  corn.  ■  When  the  long^shaken 
empire  of  the  Hiongnu  fell,  may  wo  conjecture  that- the  movement 
of  this  powerfiil  tribe  may  also  have  occasioned  in  tiie  north-east  of 
China  and  in  Corea  a  shock  and  an  impulse  which  may  have  caused 
civilized  Asiatics  to  pass  over  into  the  New  Continent?  ■  If  .such  a 
migration  had  consisted  of  inhabitants  of  the  Steppes  in  which 
agriculture  was  not  pursued)  this  hazardous  hypothesis  (which  has 
hitherto  been  but'  little  favored  by  the  comparison  of  languages) 
would  at  least  explain  the-  striking^abscnoe  of  the  Cereals  in  Ame^' 
rica.  Possibly  one  of  those.  Asiatic  priestly  colonies  whom  myatio 
dreams  sometimes  impelled  to  embark  in  long  voyages^  (of  which 
the  history  of  the  peopling  of  Japan  («)  in  the  time  of  Thsinchi- 
huang-ti  offers  a  memorable  example,)  may  have  been-  driven  bjr 
storms  to  the  coasts  of  New  California. 

If,  then,  pastoral  life,  that  beneficent  middle  stage  which  attaches 
nomadic  hunting  hordes  to  desirable  pastures,  and  prepares  them,  as 
it  were,  for  agriculture,  has  remained  unknown  to  the  aboriginal 
nations  of  America,  this  circumstance  sufijciently  explains  the  ab- 
sence of  human  inhabitants  in  the  South  American  Steppes.  This 
absence  has  allowed  the  freest  scope  for  the  abundant  development 
of  the  most  varied  forms  of  animal  life ;  a  development  limited  only 
by  their  mutual  pressure,  and  similar  to  that  jof  vegetable  life  in  the 
forests  of  the  Orinoco,  where  the  Hymenaoa  and  the  gigantic  laurel  ar^ 
never  exposed  to  the  destructive  hand  of  man,  but  only  to  the  pres- 
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of*  -the  luxuriant  climbers  which  twine  aronnd  their  massiTC 
tnxnlra.  AgoutiS;  small  spotted  ajitelopes;  coirassed  armadiUoes, 
iriuch,  like  rats,  startle  the  hare  in  it&  subterranean  holes,  herds  of 
kzy  diigaires,  beaatifiillj  striped  yiyerrao  which  poison  the  air  with 
iheir  odor,  the  large  manelesd  lion,  spotted  jagoars,  (often  called 
tigenl,)  strong  enough  to  drag  away  a  young  bull  after  killing  him — 
these,  and  many  other  forms  of  animal  life,  (^)  wander  through  the 
treeless  plain. 

Thus,  almost  esxslusiyely  inhabited  by  these  wild  animals,  the 
Steppe  would  offer  little  .attraction  or  means  of  subsistence  to  those 
nonUidic  native  hordes,  who,  like  the  Asiatics  of  Hindostan,  prefer 
vegetable  'nutriment,  if  it  were  not  for  the  occasional  presence  of 
single  individuals  of  the  fan  palm,  the  Mauritia.  The  benefits  of  this 
life-supporting  tree  are  widely  celebrated ;  it  alone,  from  the  mouth 
of  the  Orinoco  to  north  of  the  Sierra  dc  L&ataca,  feeds  the  unsubdued 
nation  of  the  Quaranis.  (")  When  this  people  were  more  nume- 
rous, and  lived  in  closer  contiguity,  not  only  did  they  support  their 
huts  on  the  cut  trunks  of  palm  trees  as  pillars  on.  which  rested  a 
scaffolding  forming  the  floor,  but  they  also,  it  is  said,  twined  from 
the  leaf-stalks  of  the  Mauritia  cords  and  mats,  which,  skil^lly  in- 
terwoven and  suspended  &om  stem  to  stem,  enabled  them  in  the 
rainy 'seasoQ,  when  the  Delta  is  overflowed^  to  live  in  the  trees  like 
the  apes.  The  floor  of  these  raised  cottages  is  partly  covered  with 
a  eoating  of  damp  clay,  on  which  the  women  make  fires  for  house- 
hold puipOSes — the  flames  appearing  at  night  &om  the  river  to  be 
suspended  high  in  air.  The  Guaranis  still  owe  the  preservation  of 
their  physical,  and  perhaps  also  their  moral,  independence,  to  the 
half-submerged,  marshy  soil  over  which  they  move  with  a  light  and 
rapid  step,  and  to  thejr  elevated  dwellings  in  the  trees— a  habita- 
tion never  likely  to  be  chosea  from  motives  of  religious  enthusiasm 
by  an  American  Stylites.  (^)  .  But  the  Mauritia  affords  tp  the  Gua- 
ranis  not  merely  a  secure  dwelling-place,  but  also  various  kinds  of 
food.  Before,  the  flower  of  the  male  palm  tree  breaks  through  its 
tender  sheath,  and  only  at  that  period  of  vegetable  metamorphosis, 
the  pith  of  the  stem  of  the  tree  contains  a  meal  resembling  sago, 
which,  like  the  farina  of  the  jatropha  root,  is  dried  in  thin  broad- 
like slices.    The  fermented  juice  of  the  tree  forms  ihe  6N?e<i\)/\ii\fiiTi- 


86  BT£PP£S  AND  D£SERT8. 

eating  palm  wino  of  the  Guaranis.  The  soaly  fruits,  which  reseiB-  ^ 
bio  in  their  appearance  reddish  fir  cones,  afibrd;  like  the  plantain  A 
and  almost  all  tropical  froits,  a  different  kind  ot  nutriment^  acaori-  ^ 
ing  as  they  are  eaten  after  their  saccharine  Babetanoe  ia  fiiljy  dti^  j 
Tolopcd,  or  in  their  earlier  or  more  fioinaceous  afcaie.  Thus,  fai.4b 
lowest  state  of  man's  intellectual  development,  we  find  the  ezifl^ibe 
of  an  entire  people  bound  up  with  that  of  a  angle  tree }  like  the  inseei 
which  lives  exclusively  on  a  single  part  of  a  particular  flower.      ''. 

Since  the  discovery  of  the  New  Continent,  the  LlanoB  have  be- 
come habitable  to  men.  Inorderto&oilitatecommtmioatianbetweai  - 
the  Orinodo  country  and  the  coasts,  towns  have  been  built  h^re  aad 
there  on  the  banks  of  the  streams  which  flow  through  the  Steppes.  (*) 
The  rearing  of  cattle  has  began  over  all  parts  of  these  vast  regions. 
Huts,  formed  of  reeds  tied  together  with  thongs,  and  covered  witli 
skinS;  are  placed  at  distances  of  a  day's  journey  from  eauok  other; 
nimibcrless  herds  of  oxen,  horses,  and  mules,  estimated,  ait<  the 
peaceful  epoch  of  my  journey,  at  a  million  and  a  half,  roam  over  the 
Steppe.  The  immense  multiplication  of  these  animals,  *  ori^nally 
brought  by  man  from  the  Old  Continent,  is  the  more  renoiarkable 
from  the  number  of  dangers  with  which  they  have  to-conteiid.  ■ 

When,  under  the  vertical  rays  of  the  never-clouded  sun,  the  oa^ 
bonized  turfy  covering  falls  into  dust,  the  indurated. soil 'cracb 
asunder  as  if  from  the  shock  of  an  earthquake.     If  at  such^times 
two  opposing  currents  of  air,  whose  conflict  produces  a  rotary  motion, 
come  in  contact  with  the  soil,  the  plain  assumes  a  strange  and  sin- 
gular aspect.     Like  conical  shaped  clouds,  (^)  the  points  of  which 
descend  to  the  earth,  the  sand  rises  through  the  rarefied  air  in  the 
electrically  charged  centre  of  the  whirling  current;  resembling  the 
loud  waterspout  dreaded  by  the  experienced  mariner.     The  lowering 
sky  sheds  a  dim,  almost  straw-colored  light  on  the  desolate  plain. 
The  horizon  draws  suddenly  nearer ;  the  Steppe  seems  to  contraety  ■ 
and  with  it  the  heart  of  the  wanderer.     The  hot  dusty  particles 
which  fill  the  air  increase  its  suffocating  heat,  (»*)  and  the  east  wind 
blowing  over  the  long-heated  soil,  brings  with  it' lio- refreshment^  but 
rather  a  still  more  burning  glow.     The  pools  which  the  yellow,  fad- 
ing branches  of  the  fan  palm  had  protected  from  evaporation,  now 
Smdaalljr  disappear.     As  in  the  icy  north  the  animals  become  torpid 
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with  oold^  SO  here;  under  the  influence  of  the  parching  drought,  the 
crocodile  and  the  boa  become  motionless  and  fall  asleep,  deeply 
boiied  in  the  dzy  mud.  fiyeiywhere  the  death-threatening  drought 
prevaflsy  and  yet,  by  the  play  of  the  refracted  rays  of  light  producing 
tiie  phenomeium  of  the  mirage,  the  thirsty  traveller  is  everywhere 
pimued  by  the  iUiisive  image  of  a  cool,  rippling,  watery  mirror.  (^) 
The  distant  palm  bush,  apparently  raised  by  the  influence  of  the 
contact  of  unequally  heated,^and  therefore  unequally  dense,  strata  of 
air,  hovers  above  the  ground,  from  which  it  is  separated  by  a  narrow, 
intervening  mar^.  Hajf  concealed  by  the  dark  clouds  of  dust, 
restless  with  the  pain  of  thirst  and  hunger,  the  horses  and  cattle 
roam  around,  the  cattle  lowing  dismally,  and  the  horses  stretching 
out  their  long  necks  and  snuffing  the  wind,  if  haply  a  moister  current 
may  betray  the  neighborhood  of  a  not  wholly  dried  up  pool.  More 
sagacious  and  cunning,  the  mule  seeks  a  different  mode  of  alleviating 
his  thirst.  The  ^bbed  and  spherical  melon-cactus  (^)  conceals  under 
its  prickly  envelope  a  watery  pith.  The  mule  first  strikes  the 
prickles  aside  with  his  fore  feet,  and  then  ventures  warily  to  approach 
bis  lips  to  the  plant  and  drink  the  cool  juice.  But  resort  to  this 
vegetable  fountain  is  not  always  without  danger,  and  one  sees  many 
animals  that  have  been  lamed  by  the  prickles  of  the  cactus. 

When  the  burning  heat  of  the  day  is  followed  by  the  coolness  of 
the  night,  which  in  these  latitudes  is  always  of  the  same  length,  even 
then  the  horses  and  cattle  cannot  enjoy  repose.  Enormous  bats  suck 
their  blood  like  vampires  during  their  sleep,  or  attach  themselves  to 
their  backs,  cauising  festering  wounds,  in  which  musquitoes,  hippo- 
bosces,  and  a  host  of  stinging  insects,  niche  themselves.  Thus  the 
animals  lead  a  pain^l  life  during  the  season  when,  under  the  fierce 
glow  of  the  sun,  the  soil  is  deprived  of  its  moisture.  At  length, 
after  the  long  drought,  the  welcome  season  of  the  rain  arrives;  and 
then  how  suddenly  is  the  scene  changed !  (®)  The  deep  blue  of  the 
hitherto  pei^tuaUy  cloudless  sky  becomes  lighter;  at  night  the 
dark  space  in  the  constellation  of  the  Southern.  Cross  is  hardly  dis- 
tinguishable; the  soft,  phosphorescent  light  of  the  Magellanic  clouds 
fades  away;  even  the  stars  in  Aquila  and  Ophiucus  in  the  zenith 
shine  with  a  trembling  and  less  planetary  light.  A  single  cloud 
appears  in  the  south^  like  a  distant  mountain;  rising  pei]^e\iv\iQ,\3\siV^ 
4 


88  BTEFPEB  AND  DC8EET8. 

from  the  horizon.    Gradually  the  increaong  vapon  spread  like  misft 
over  the  sky^  and  now  the  distant  thunder  nshenin  the  life-i:estaring 
rain.     Hardly  has  the  sur&ce  of  the  earth  leceived  the  refreBhing 
moisture;  before  the  previously  barren  Steppe  begins  to  exhale  sweet 
odors,-  and  to  clothe  itself  with  KyllingiaS;  the  many  panicoles  of  il» 
Paspalum,  and  a  variety  of  grasses.     The  herhaoeoiiis  mimoeas^with 
renewed  aensibility  to  the  influence  of  light,  nnfiild  their  drooping^ 
slumbering  leaves  to  greet  the  rising  sun ;  and  the  early  aoDg  oif ' 
birds,  and  the  opening  blossoms  of  the-water  plantS;  join  to  salnie 
the  morning.     The  horses  and  cattle  now  graze  in  full  enjoyment 
of  life.     The  tall  springing  grass  hides  the  beautifully  spotted  jaguai^ 
who,  lurking  in  safe  concealment;  and  measuring  oarefully  the  dis-  ■ 
tancc  of  a  single  bound,  springs,  cat-like,  as  the  Asiatic  tiger,  on  Ub 
passing  prey.  -^  -  '. 

Sometimes,  (so.  the  Aborigines  relate,)  on  the  margin  of  the  ewtaafi 
the  moistened  clay  is  seen  to  blister  and  rise  slowly  in  a-  kind  of 
mound;  then  with  a  violent  noise,  like  the  .outbreak  of  a  small  mnd 
volcano,  tlie  heaped-up  earth  is  cast  high  into  the  air.  The  beholder, 
acquainted  with  the  meaning  of  this  spectacle,  flies,  for  he  knows 
.  there  will  issue  forth  a  gigantic  water-snakef  or  a  scaly  crooddUe, 
awakened  from  a  torpid  state  (*o)  by  the  first  fa^  of  rain.  '     \ 

The  rivers  which  bound  the  plain  to  tlie  south,  the  Arauca, 
Apurc,  and  Payara,  become  gradually  swollen;  and  now- nature  con- 
strains the  same  animals,  who  in  the  first  half  of  the  year  panted 
with  thirst  on  the  dry  and  dusty  soil,  to  adopt  an  amphibious  lift.  . 
A  portion  of  tiie  Steppes  now  presents  the  aspect  of  a  vast 'inland 
sea.  (^)  The  brood  marcs  retire  with  their  foals 'to  the  higher 
banks,  which  stand  like  islands  above  the  surface  of  the  lake; 
Every  day  the  space  remaining  dry  becomes,  smaller.  The  animab, 
crowded  together,  swim  about  for  hours  in  sejyrch  of  other  pasture, 
and  feed  sparingly  on  the  tops  of  the  flowering  grasses  rising  above 
tlie  seething  surface  of  the.  dark-colored  water.  Many  foals  art 
drowned,  and  many  are  surprised  by  the  crocodiles,  killed  by  a  stroke 
of  their  powerful  notched  tails,  and  devoured.  It  is  not  a  rare  thi!ng 
to  see  the  marks  of  the  pointed  teeth  of  those  monsters  on  the  legs 
of  the  horses  and  cattle  who  have  narrowly  escaped  from  theiif 
hlood-thirsty  jaws.     Such  a  sight  reminds  the  thoughtful  observer 
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utYolantarily  of  jBie  eapability  of  conforming  to  tho  most  varied  cir- 
cmnstonceS;  wiib  which  the  all-providing  Author  of  Nature  has 
endowed  certain  animals  and  plants. 

.  The  ox  and  the  horsC;  like  the  farinaceous  cerealia,  have  followed 
man  over  the  whole^  surface  of  the  globe,  from  India  to  Northern 
Siberia,  from  the  Ganges  to  the  Eiver  Plate,  from  the  African  sea 
diore.to  the  n^ountain  plateau  of  Antisana,  (^^)  which  is  higher  than 
the  summit  of  the  Peak  of  Teneriffe.  The  ox  wearied  from  the 
plough  reposeSjL  sheltered  from  the  noontide  sun  in  one  country  by 
the  quivering- shadow  of  tJxe  northern  biich,  and  in  another  by  the 
date  palm.  The  isame  species  which,  in  the  ea^  of  Europe,  has  to 
encounter  the  attacks  of  boars  and  wolves,  is  exposed  in  other  regions 
to  the  assaults  ^f  tigers  and  crocodiles. 

Bat-the-crocodileand  xaguar  are  not  the  only  assailants  of  the 
S^uthi  American  horses;  they  have  also  a  dangerous  enemy  among 
fishes.  The  marshy  waters,  of  Bera  and  Rastro  (^)  are  filled  with 
numberless  electric  eels,  which  can  at  pleasure  send  a  powerful  dis- 
charge from  any  pa^  of  their  slimy,  yellow-spotted  bodies.  *  These 
gymnoti  are  from  five  to  six  feet  in  length,  and  are  powerful  enough 
to  kill  the  largest  animals  when  they  discharge  their  nervous  organs 
at  once  in  a  favorable  direction. 

The  route  from  Uritucu  through  the  Steppe  was  formerly  obliged 
to  be,  changed,  because  the  gymnoti^  had  increased  to  such  numbers 
in  a  small  stream  that,  in  crossing  it,  many  horses  wcra  drowned  every 
year,  either  from  the  effects  of  the  shocks  they  received,  or  from 
fright.  All  other  fishes  fly  the  vicinity  of  these  formidable  eels. 
Even  the  fisherman  angling  from  the  high  bank  fears  lest  the  damp 
line  should  convey  the  shock  to  him  from  a  distance.  Thus,  in 
these  regions,  electric  fire  breaks  forth  from  the  bosom  of  the  waters. 

The  capture  of  the  -gymnoti  affords  a  picturesque  spectacle. 
Mules  and  horses  are  driven  into  a  marsh  which  is  closely  surround- 
ed by  Indians,  until  the  imwonted  noise  and  disturbance  induce  the 
pugnacious  fish  tQ  begin  an  attack.  One  sees  them  swimming  abdut 
like  serpents^  and  trying  cunningly  to  glide  under  the  bellies  of  the 
horses.  MMiy  of  these  are  stunned  by  the  force-  of  the  invisible 
blows;  others;  with  manes  standing  on  end,  foaming,  and  with  wild 
terror  sparkling  in  their  ejea^  try  to  fly  from  the  xa^ng  Xeuv'^^'^X** 
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Bnt  the  indians^  anned  with  long  poles  of  bamboo,  diive  them  back 
into  the  middle  of  the  pool.  Gradually  the  foiy  of  the  tmeqnai 
strife  begins  to  slacken.  Like  elouds  which  have  discharged  their 
electricity^  the  wearied  fish  begin  to  disperse;  long  repose  and 
abundant  food  are  required  to  replace  the  galyonio  foroe  which  they 
have  expended.  Their  shocks  become  gradually  weaker  and  weaker. 
Terrified  by  the  noise  of  the  trampling  horses,  they  timidly  approach 
the  bank,  where  they  are  wounded  by  harpoons,  and  cautiously  drawn 
on  shore  by  non-conducting  pieces  of  dry  wood.  . 

Such  is  the  extraordinary  battle  between  horses  and  fish.  That 
which  forms  the  invisible  but  living  weapon  of  this  electric  eel;—- 
that  which,  awakened  by  the  contact  of  moist,  dissimilar  partides,  (*) 
circulates  through  all  the  organs  of  plants  and  animals  j-^-that 
which,  flashing  from  the  thunder  oloud,  illun[iines  the  wide -skyey 
canopy; — that  which  draws  iron  to  iron,  and  directs  flie  silent  reciuv 
ring  march  of  the  guiding  needle;— all,  like  the  several  hues  of-tiid 
divided  ray  of  light,  flow  from  one  source;  and  all  blend  again  to-' 
gethcr'in  one  perpetually,  eveiywhere  diflfused,  force  or  pbwfer. 

I  might  here  close  the  hazardous  attempt  to  trace  a  picture  of 
nature  such  as  she  shows  herself  in  the  Steppes.  But  as  oh  thd 
ocean  fancy  not  unwillingly  dwcUs  awhile  on  the  image  of  its  distant 
shores,  so,  before  the  wide  plain  disappears  from  our  view,  let  us  cast 
a  rapid  glance  at  the  regions  by  which  the  Steppes  are.bounded. 

The  Northern  Desert  of  Africa  divides  two  races  ©f  men  who 
belong  originally  to  the  same  part  of  the  globe,  and' whose  unrecon- 
ciled discord  appears  as  ancient  as  the  my  thus  df  Osiris  and  ^Ty- 
phon.  (••)  North  of  the  Atlas  there  dwell  nations  with  long  and 
straight  hair,  of  sallow  complexion,  and  Caucasian  features.  On  the 
south  of  the  Senegal,  towards  Soudan,  live"  hordes'  of  negroes  in  many 
different  stages  of  (fivilization.  In  Central  Asia,  the  Mongolian  Steppe 
divides  Siberian  barbarism  from  the  ancient  civilization  of  the  penin- 
sula of  India. 

The  South  American  Steppes  fonn  the  boundary  of  a  partial  Ett- 

ropcan  cultivation.  (**)     To  the  north,  between  the  mountains  of 

Venezuela  and  the  Caribbean  sea,  we  find  commercial  cities^  neat 

villages,  and  carefully  cultivated  fields.     Even  the  love  of  art  and 

BoientiSo  culture,  together  with  the  noble  desire  of  civil  freedcShi, 


SrtFFES  AND  BESJEBTB.  41 

we  long  been  awakened  tkere.  Towtkrds  the  soath,  the  Steppe 
irminates  in  a  .sayage  wilderness.  Forests^  ihe  growth  of  thousands 
*  years^  fill  with  their  impenetrable  festnesses  the  hnmid  regions 
BtWeen  the  Orinoco  and  the  Amaaons.  Massivey  leaden-oolored 
rajiite  rocks  (^)  narrow  the  bed  of  the  foaming  ziTers.  Mountains 
id  forests  resonnd  with  the  thunder  €i  the  fiUuig  wat^,  with -the 
)arf]f  the  tiger-like  jagoar,  and  with,  the  melancholy,  lain-annonne- 
ig  bowlings  of  the  bearded  apes.  (^) 

Where  a  sand-bank  is  left  dry  by  the  shallow  current,  the  un- 
lieldy  crocodiles  lie,  with  open  jawsy  as  motionless  as  pieces  of  rock, 
ltd  often  CQvered  wi&  birds.  (^)  The  boa  serpent,  his  body  marked 
ke  a  chess-board,  coiled  np,  his  tail  wound  round  the  branch  of 

tree,  lies  lurking  on  the  bank^  secure  of  his  prey;  he  marks  the 
oimg  bidl,  or  some  feebler  inhabitant  of  ihe  forest,  as  .it  fords  the 
Team,  a^d:  swiftly  uncoiling  ^izes  the  victim,  and  covering  it  with 
luqus  forces  it  laboriously  down  bis  swelling  throat.  .(*) 

In  the  midst  of  this  grand  and  savage  nature,  live  many  tribes  of 
len,  isolated  from  each  other  by  the  extraordinary  diversity  of  their 
knguages*:  dome  are  nomadic,  wholly  unacquainted  with  agriculture, 
ad  using  ants,  gums,  and  earth  as  food;  (^)  these,  as  the  Otomacs 
t^d  Jarures,  seem  a  kind  of  outcasts  from  humanity :  others,  like 
18  Maquiritai'es  and  Macos,  are  settled,  more  intelligent,  and  of 
older  manners,  and  live  on  fruits  which  they  haVe  themselves 
iared. 

Large  spaces  between  the  Cassiquiare  and  the  Atabapo  are  only 
ihabited  by  the  tapi^  and  the  social  apes,  and  are  wholly  destitute 
r  human  beings.  Figures  graven  on  the  rocks  (")  show  that  even 
lese  deserts  were  once  the  seat  of  some  degree  of  intellectual  culti- 
!Ltion.  They  bear  witness  to  the  changeful  destinies  of  man,  as  do 
le  unequally  developed  flexible  languages ;  which  la/tter  belong  to 
le  oldest  and  most  imperishable  class  of  historic  memorials. 

But  as  in  the  Steppe  tigers  and  crocodiles  fight  with  horses  and 

ittle,  so  in  the  forests  on  its  borders,  in  the  wildernesses  of  Guiana, 

lan  is  ever  armed  against  man.     Some  tribes  drink  with  unnatural 

lirst  the  blood  of  their  enemies;  others  apparently  weaponless,  and 

it  prepared  for  murder,  (^)  kill  with  a  poisoned  thumbTnail.     The 

eaker  hordes,  when  they  have  to  pass  along  the  Bandy  maxgn  ^i 
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i^arefuily  efface  with  their  hands  the  traces  of  their  timiil 
TliuB  uaD,  in  the  lowest  stage  of  almost  animal  nideocsB, 
as  well  uB  amidst  the  apparent  brilliancy  of  our  higher  cnltivBtion, 
prepares  for  himself  and  his  fellow  men,  increased  toil  and  danger. 
The  traveller,  wandering  over  the  wide  globe  by  sea  and  hmd,  as 
well  aa  the  hiBtoric  inquirer  searching  the  records  Of  pMt  ages,  finds 
eyeiywbers  the  bnifonn  and  saddening  spectacle  of  man  atyaiiance 
with  man. 

He,  therefi)ro,  who,  amidst  the  unreconeiled  discord  of  nations, 
seeks  for  intellectual  calm,  gladly  turns  to  contemplate  the  ulemlli'B 
of  vegetation,  and  the  hidden  activities  of  forces  and  powere  opO' 
rating  in  the  sanctuaries  of  nature;  or,  obedient  to  the  inborn im- 
pulse  which  for  thousands  of  years  has  glowed  in  tlie  human  benslj 
gases  upwards  in  meditative  eontemplatiou  on  tliose  celestiahorbs, 
vhieh  are  ever  puteuing  in  undistiu'bed  harmony  their  ancient  and 
unchanging  course.  .  . 
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ANNOTATIONS  AND  ADDITIONg. 

(')  p.  26. — "  TheLaJte  (if  fanarig-aa" 
In  proceeding  flirongb  tho  interior  of  Sonth  America  from  tlie 
Gaxaccas  or  Veneznela  shore  towards  the  houndnry  of  Brazil,  from 
the  10th  de^ee  of  north  latitude  to  the  Ecjustor,  the  travtller 
crones  first  an  elevated  moimtain-chaln  running  in  im  east  and  weat 
direction,  next  vast  treeless  Stef^ea  jsr  Plains  (loa  Lianoa),  'which 
atreteh  &om  the  foot  of  tlie  above-named  mountains  (tbe  coast  chain 
of  Caraccas)  to  the  left  bank  of  the  Orinoco,  and  lastly  the  rango 
which  Occasions  the  Cataraete  of  Atures  and  Maypnre.  This  latter 
range  of  mountains,  to  which  I  have  given  tbe  niuneof  the  Sierra 
Parime,  runa  in  an  easterly  direction  from  the  Cataract*  to  Duteh 
and  French  Guiana.  It  is  a  mass  of  mountains  divided  into  many 
parallel  ridges,  and  is  the  site  of  the  fabled  Dorado.  It  is  bordered 
on  the  south  by  the  forest  plain,  through  which  the  river  of  the  < 
Amazons  and  the  Rio  Negro  hava  formed  the  channels  in  which 
their  waters  flow.  Those  who  desire  a  fuller  acquaintance  witi.  Ae 
geography  of  these  regions,  will  do  well  to  copsult  and  compare  the 
great  map  of  La  Cruz-OlmediUft,  bearing  date  1776,  (from  which 
almost  all  the  more  recent  maps  of  South  America  have  been  form- 
ed,) and  tiie  map  of  Colmnbia  constmcted  by  me  from  my  own 
astronomical  determinations  cJ  geographical  positions,  and  published 
in  Itl-iS. 

The  coast  chain  of  Venesnela,  geographically  oonsidered,  is  a  part 
of  the  chsiin  of  the  Andes  of  Peru,  The  chain  of  the  Andes  divides 
itself  at  the  great  mountain  junction  at  the  sources  of  the  M^da- 
lena,  e&nth  of  Popayan,  (between  l''-55'  and  2°  20'  latitude,)  into 
throe  chains,  the  easternmost  of  which  terminates  in  the  Bnow-covered 
monntftinB  of  Merida,  These  mountains  sink  down  towards  the 
I'aramo  de  las  Bosaa  into  the  billy  laud  of  ftuibor  and  Toeuyo. 
Which  conneetB  the  coast  chain  of  Vcneauela  with  ttie  CoilV&e™*  ( 
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Cundinamar(»k    The  c6ast' chain  forms  an  unbroken  rampart  £rom 
Porto  Cabello  to  the  promontory  of  Paria.     Its  mean  height  hardly 
equals  750  teases  or  4795  English  feet ;  yet  single  summits,  like  the 
Silla  do  Caracas  (also  called  Corro  de  Avila),  decked  with  Ae  purple- 
flowering  Befaria,  the  American  Rose  of  th6  Alps,  rise  1350  toises, 
or  8630  English  feet,  above,  the  level  of  the  sea.     The  coast  of 
Terra  Firma  bears  traces  of  devastation.     We  recognize  everywhere 
the  action  of  the  great  current  which,  isweeping  from,  east  lo  west, 
formed  by  disruption  the  West  Indian  Jslands,  and  hollowed  outtlie 
Caribbean  gulf.     The  projecting  tongues  of  land  of  Araja  and  Chu- 
paripari,  and  especially  the  coaist  of  Cumana  and  New  Barceloiia, 
offer  a  remarkable  spectacle  to   the  geologist.     The  preeipitooB 
Islands  of  Boracha,  Caracas,  and  Chimanas  rise  like  towers  fym 
the  sea,  and  bear  witness  to  the  terrible  pressure  of  the  waters 
against  the  mountain  chain  when  it  was  broken  by  tHeir  wuptian. 
Perhaps,  like  the  Mediterranean,  the  Antillean  gulf  was  onoe.  an- 
inland  sea,  which  became  suddenly  connected  with  the  ocean.    ThQ 
islands  of  Cuba,  Hayti,  and  Jamaica  still  contain  theremnicnts  of 
the  lofty  mountains  of  mica  slate  which  bounded  this  sea  tp.  the 
north.     It  is  remarkable  that- where  these  three  islands  approadi   . 
each  other  most  nearly,  the  highest  auQimits  are  found ;  and  we  may 
conjecture  that  the  highest  part  of  this  Antillean  chain  was  situated  • 
between  Gape  Tiburon  and  Point  Morant.     The  Copper  Mountams  • 
(Montanas  do  Gobre)  near  Santiago  de  Cuba,  have  not  yet  been 
measured,  but  thdr  elcvt^tion  is.  probably  greater  than  that.of  tha 
Blue  Mountains,  .of  Jamaica,  (1138   teises,   7277' English  feet,) 
which  somewhat  exceeds  the  height  of  the  St.  Crothard  Pass.     My 
conjectures  on  the  valley-form  of  the  Atlantic  Ocean,  and  .on  ,the  • 
ancient  connection  of  the  continents,  were  given  more  in  detail  in  a 
memoir  written  in  Cumana,  entitled  Fragment  d'un  Tableau  G^lo- . 
gique  de  TAmdrique  M^dionale  (Journal  de  Physique,  Mespidor, 
An.  IX.).     It  is  worthy  of  remark  that  Columbus  himielf,  in  his 
Official  Keports,  called  attention  to  the  connection  between  the  di- 
rection of  the  equatorial  current  and  the  form  of  the ;  coast  line  of  - 
the  larger  Antilles.     (Examen  critique  de  Fhist.  de  la  Gdographie, 
pp.  104-108.) 
^e  northern  and  most  cultivated  ^paxt  of  the  province  of  Oarac- 
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.  M  is  a  cotmtrj  of  moantains.    The  coast  chain  is  dlTided^  like  the 
^wiflB  Alp8>  into  severdl.  subordinate  chains  enclosing  longitudinal 
^eys.    The  most  celebrated  of  these  is  the  pleasank  TaDcy  of 
Anigaa,  which  produces  »  gieat  quantity  of  indigo,  sugaTj  cotton, 
-  ^d,  what  is  most  remarkable,  European  wheat.     The  southern  mar- 
gin of  this  yallej  adjoins  the  beautiful  Lake  of  Yalenoia;  whose  old 
•bdiain  name  is  Tacangua«    The  contrast  between  its  opposite  shores 
ff^e»  it  a  striking  resemblance  to  the  Lake  of  Geneva.     It  is  true 
^^t  the  bare  mountains  of  Gnigue  and  Guiripa  have  less  grandeur 
^'character  than  the  Savoy  Alps;  but.  On  the  other  hand,  the 
3pP<>8ite  bank  of  the  Tacarigua  lake,  which  is  thickly  clothed  with 
^l^iitains,-  luimosas,  and  tripiaris,  far  surpasses  in  picturesque  beauty 
i®   vineyards  of  thie  Pays  de  Vaud.     Hie  lake  is  about  thirty 
S^graphieal  miles  in  length,  and  is  fldl  of  small  islands,  which,  as 
^^  loss  of  water  by  evaporation  exceeds  the  influi,  are  increasing 
^  Bize.    Within  some  years,  sand  banks  have  even  become  real 
^Wa^ds,  and  have  received  the  significant  n^one  of  the  "  Newly  Ap- 
f^ared/-'  Las  Aparecidas.     On  the  island  of  Cura,  the  remarkable 
^(eeijes  of  Solanum  is  cultivated  which  has  edible  fruit,  and  which 
Wildenow  has  described  in  the  Hortus  Berolinensis  (1816,  Tab. 
ftvii.).     The  height  of  the  Lake  of  Tacarigua  above  the  sea  is 
almost  1400  French  feet,  (according  to  my  measurement  exactly 
280  toises,  or  1470  English  feet,)  less. than  the  mean  height  of  the 
valley  of  Caracoas/  The  lake  has  several  kinds  of  fish  (see  my  Ob- 
servations de  Zoologieet  d' Anatomic  compart,  T.  ii.  pp.  179-181), 
and  is  one  of -^  the  most  pleasing  natural  scenes  which  I  know  in  any 
part  of  the  globe.     In  bathing,  Bonpland  and  myself  %^cre  often 
abmned  by  the  appearance  of  the  Bava,  an  imdescribcd  oiDcodile- 
like  lizard,  three  or  four  feet  in  length,  of^repulsive  aspect,  but 
hknnless  to  men.  "  We  found  in  the  lake  a  Typha  (Cats-tail),  iden- 
tica}  with  the  European  Typha  angustifolia;  a  singular  fact,  and 
important  in  reference  to  the  geography  of  plants. 

Two  varieties  of  sugarcane  are  cultivated  near  the  lake,  in  the 
valleys  of  Aragila:  the  common  sugar-cane  of  the  West  Indies, 
Gi^a  criolla:  and  the  eane  recently  introduced  from  the  Pacific, 
Cafia  de  Otaheiti.  The  verdure  of  the  Tahitian  cane  is  of  a  much 
lighter  and  inore  agreeable  tint>  and  a  field  of  it  can  readily  be  dis- 
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tingaished  at  a  great  .distance  firom  a, field  of  the  ccHmnon  cane. 
The  sugar-cane  of  Tahiti  was  first  described  by  Cook  and  George 
Forster,  who  appear^  however;  from  the  excellent  memoir  of  the 
latter  upon  the  edible  plants  of  the  islands  of  the-  PadfiC;  to  have 
be^n  bitt  little  acquainted  with  it9  valuable  qualities.  -  Bougainville 
brought  it  to  the  Isle  of  France,  firom  wl^ence  it  was  conveyed  to 
Cayenne;  and  since  1792  it  has  boen  ta^en  to-  Martinique  Hayti; 
and  several  of  the  smaller  West  Indian  Islanda '  It  was  carried 
vdth  the  bread7fruit  tree  to  Jamaica  by  the  brave  but  unfbrtnnate 
Captain  BligB,  and  was  introduced  from  the  Island  of  Trinidad  to 
tiie  neighboring  coast  of  CaraccaS;  where  it  became  a  liiore  import- . 
ant  acquisition  than  tibe  bread-fruit,  which  is  never  likely  to  supei^r 
sede  a  plant  so  valuable/  and  affording  so'  large  an  amount  of  susten-' 
ance,  as  the  plantain.  The  Tahitian  sugar-cap^  is -m^^. richer  ia 
juice  than  tha  common  cane,  said  tp  be  origiilidly  a,  nativet  of  tbs 
east  of  Asia.-  On  an  equal  surfiice  of  ground,  it  yields  a  third  moiQ 
sugar  than  the  Cana  erioUa,  which  has  a  thinner  ^stalk  a^d  smaUer 
joints.  As,  moreover,  the  We^t  Jndian  idands  begin  to.  suffer  greM 
want  of  friel,  (in  Cuba  the  wood  of  the  orange,  tree  .ia  used  for  siigair . 
boiling,)  the  thicker  and  jnore  woody  stalk  of  the  Tahitian 'cane  is 
an  important  advantage.  If  th&.intjroduction  of  this  j^ant  had  not 
taken  place  .almost  at-  the  same  time  as  the  commencement  of  the 
bloody  negro  war  in.  St.  Domingo,  the  prions  of  sugar  in  Europe 
would  have  risen  still  higher  than  they  did,  in  consequence  of  the 
ruinous  effects  of  those  troubles  on-  agriculture  aild  trade.  It  was 
ah  important  question,,  whether  the  cane  of  the  P^ific,'when  xe- 
moved  from  its  native  soil,  would  gradually  degenei^te  aiid  become 
the  same  as  the  common  cane.  Experience  hitherto  /has  decided 
against  any  such  degeneration.  In  Cuba^  a  cabsilleria  ^(nearly  33 
English  acres)  planted  with  Tahitian  ^ugar-cane  produces  870  hun- 
dred weight  of  sugar.  It- is  singular  that  thisimportaixt  productJAK 
of  the  islands  of  the  Pacific  is  only  cultivated  in  those  parts  of  the 
Spanish  colonies  which  are  farthest  from  the  P^acific.  The  Peruvian 
coast  is  only  twenty-five  days'  sail  from  Tahiti,and  yet)  at  the  period 
of  my  travels  in  Peru  and  Chili,  the  Tahitian.  carle  was  unknown 
there.  The  inhabitants-  of  Easter  Island,  who  suffer  much  from 
deQciency  of  fresh  water,  drink  the  juice  of  the  sugar-cane,  and  (a 
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very  remarkable  physiological  &ct)^  also  sea  water.  In  the  Society, 
Friendly,  and  Sandwich-  Islands,  the. light  gieen^  thick-stalked 
sngar-cane  is  always  the  one  cultivated. 

•Besides  theCaSa  de  Otah^iti  and  the  Cafia  'Criolla^  a  reddish 
African  variety,  o^ed  Cafia  de  Gtdnda,  is  Cultivated  in'  the  West 
Indies :  its  juice  is  lesd  in  quantity  than  that  of  the  ooinmon  Asiatic 
cane,  but  is  said  to  be 'better  suited  lor  making  rum. 

In  the  province  of  Caraceas,  the  dai^  shade  of  'the  cacao  planta- 
tions contrasts  beautifully  with  the  light  green  of  the  Tahitian  sugar 
cane.  Few  tropical  trees  have  such,  thick' foliage,  as  the-i[rheobroma 
cacao.  It  loves  hot  and  humid  vaUeys :  great  fertility  of  ^oil  and 
insalubrity  of  atmosphere  are  iQseparable  irom  each  other  in  South 
America  ^  well  as  in  Asia;. and  it  has  even  been  remarked  that,  as 
increasing  qultivl^on  'lessens 4be. extent  of  th^  forests,  and  renders 
the  soil  and  climate  less  humid^  liie  cacao  plantations  bepome  less 
flourishing.  For  these  reasons,'  these  plantations  are  diminishing 
in  number  and  extent  in  the  province  of  Caraceas,  and  increasing 
rapidly  in  th^  more  eastern  provinces  of  New  Barcelona  and  Cumana, 
and  particiiiarly  in  themoist  woody  district  between  Cariaco  and  the 
Golfo  Triste: 

(f)  p.  25.-;-"  ^BavM.  is  the  name  given  hy  the  natives  to.  this 

phenomenon,*' 

The  Llapos  of  Caraceas  are  occupied  by  a  great  and  widely  ex*- 
tended  formation  of  conglomerate  of  an  early  period.  In  descend- 
ing  from  the  valleys  of  Aragua,  and  crossing  oVer  the  most  southern 
ridge  of  the  coast  chai^  of  Guigue  and  Villa  de  Cura  towards  Para- 
para,  one  finds  successively,  gneiss  and'  mica  slate; — a  probably 
Silurian  formation  of  clay  ^te  and  black  limestone; — serpentine 
and  greenstone  in  detached  spheroidal  massed; — and,  lastly,  close  to 
the  margin  of  the  great  plain,  small  hills  of  augitio,  amygdaloid^  and 
pQi^hyritic  slate.  *  These  hills  between  Parapara  and  Ortiz  appear 
to  me  like  volcanic  eruptions  on  the  ancient  sea-^ore  of  th^' Llanos. 
Farther  to  the  north*  .are  the  celebrated  grotesqucrshaped  cavernous 
rocks' of  Morros  de  San  Juan;  they  form  a  kind  of  rampart,  have  a 
crystalline  grain  like  upheaved  dolomite,  and '  are  rather  to  be  re- 
giyrded  as  piupiiB  of  the  shore  bf  the  ancient  gulf  than  aa  i^iaxiAa^  1 
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term  th^  Uanos  a  gulf;  for^  when  we  oonsider  their  small  eleyation 
above  the  present  sea  level;  their  foim  open  as  it  were  to  the  eqm^ 
torial  current  sweeping  from  east  to  west,  and  th^e  lowness  of  the 
eastern  coast  between  the  mouth  of.  the  Orinoco,  and  the  Essequibo, 
we. can  scarcely  doubt  that  the  sea  once  overflowed  the  whole  basia 
between  i^e  coast  chain  of  Cojaccas  .^d  the  Sierra  de  la  Pvime^ 
and  beat  against  the  mountains  of  Merida  and  Pamploni^^  (as  it  iB 
supposed  td  have  overflowed .  the  plains  of  Iiombardji  and  beat 
against  the  Oottian  and  Fenninci  Alps.)  .  ThQ  strike  or  inclinatiaa 
of  the  American  Llanos  is  a^o  diieqted  from  west  io  east.  Their 
height  at  Calabo^O;  400  geograjphical  miles  from,  the  sea,  is  barelj 
30  toisee  (192  English  feet);  being  15  toises  (96  English  feet)  ksB 
than  that  of  Favia^  and  45  toises  (2,88  English  feet)  less  than  that 
of  Milan,  in  the  plain&of  Lombardy  between  the  Alps  -Mid  Apen- 
nines. The  form  of  the  surface  of  this  part  of  the  gjlobe  remmdft 
one  of  Claudia^s  expression,  "curvata  tumore.  parvo  planities.'' . 
The  horizontality  of  the  Llanos  ~is  so  perfect  that  in  many  portions 
of  them  no  part  of  an  area  of  morjB  than  480  square  miles  appears 
to  be  a  foot  higher  than  the  rest. .  If,  in  addition  to  this,  we  ii];Lagii)e 
to  ourselves  the  absence  of  all  bushes,  and  even  in  the  Mesa  d^  Par 
vones  the  absence  of  any  isolated  palm  trees,  it  will  afford  some  idea 
of  the  singular  aspect  of  this  sea-like  desert  plain.  As  &r  as  the 
eye  can  reach,  it  can  hardly  rest  on  a  single  object  a  few  inches  hi^ 
If  it  were  not  that, the  ^tate  of  the  lowest ^tratat)f  the  atmos]^^ 
and  the  consequent .  changes  of  refraction,  render  the  horizon  con- 
tinually indeterminate  and  undulating,  altitudes  of ^-the-  sun  m^ht 
bo  taken  with  the  sextant  from  the  margin  of  tlie  plain  as  wellj^, 
from  the  horizon  at  sea.  This  great  horizontality  of  the  former  sea 
bottom  makes  the  "  banks''  more  striking.  They  are  broken  str^ 
which  rise  abruptly  from  two  to  ^three.  feet  above  the  surrounding 
rockj  and  extend  uniformly  over  a  length  K)f  from  40  to  48  EngKA 
geographical  miles.  The  small  streams  of  the  Steppe©  take  ik&i 
rise  on  these  banks.   ,  *   '  • 

In  passing  through  the  Llanos  of  Barcelona,  on  our  return  from 

the  llio  Negro,  we  found  frequent  traces  of  earthquakes.     Listead 

of  the  banks  standing  higher  than  the  surrounding  ro(^.  we  found 

jbere  solitary  stmtSL  of  gypsum  from  3  to  4  toises  (19  to  25  English 
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feet)  lofwet.  Farther  to  the  west^  near  the  jnnctibn  of  the  Ganra 
vrith  the  Orinoco^  and  to  the  east  of  the  ndsaion  of  S.  Pedro  de 
Alcantara^  an  extensive  tract-  of^dense  forest  auk  down  in.  an  earth* 
quake  in  1790^  and  a  lake  was  formed  of  more  than  300  toises 
(1918  English  feet)  diameter;  ^e  tall  trees  (Desmanthns,  Hj- 
menseas;  and  Malpighias)  long  tetainod  their  foliage  and  verdure 
under  the  water. 

(')  p.  26. — "  TFe  «cem  to  see  he/ore  us  a  scoreless  ocean.^^ 

The  prospect  of  the  distant  Steppe  is  still  more  Striking^  when 

thie^pectator  has  been  long. accustomed  in  the  dense  forests  both  to 

&  very  restiicted  field  of  view,  and  to  the  aspect  of  a  rich  and  highly 

biiuriant  vegetation.    Inef&ceable  is  the  impression  which  I  received 

oh  our  retunf  from  the  JJpper  Orinoco,  when,  from  the  Hato  del 

Capuchino,  on  a  moimtson.  opposite  to  the  mouth  of  the  Bio  Apure, 

we  first  saw  again  the  distant'  Steppe.  '  The .  sun  had  just  set;  the 

Steppe  appeared  to  rise  like  a  hemisphere;  and  the  light  of  the 

nsing  stars  Y[bs  refracted  in  the  lowest  stratum  of  air.     The  exces* 

sive  heating  of  ^  the  plain  by  the  vertical  rays  of  the  sun  causes  the 

variations  of  refraction — occasioned  by  the  effects  of  radiation,  of 

theiaficending  current,  and  of  the  contact  of  strata  of  air  of  unequal 

density — ^to  continue  through  the  entire  night. 

{*)  p.  26.—"  The  stmt/  crust,'' 

Immense  tracts  of  flat,  bare  rock  form  peculiar  and  characteristic 
features  in  the  l)eserfeboth-of  Africia  and  Asia.  In  the  Schamo, 
whidi  separates  Mongolia  and  the  mountain  chains  of  Ulangom  and 
Malaklw^Oola  from  the  north-west  part  of  China,  these  banks  of 
'ock  are.  called  Tsy.  They  are  also  found  in  the  forest-covered 
plains  of  the  Orinoco,  surrounded  by  the  most  luxuriant  vegetation 
(delation  Hist.  t.  ii.  p.  279)..  In  the  middle  of  these  flat,  tabular 
^'^^sses  of  graiiite  and  syenite  of  some  thousand  feet  diameter,  de- 
Winded  of  all  vegetation  save  a  few  scantily  distributed  lichens,  we 
fiad  small -isfends  of  soil,  covered  with  low  and  always  flowering 
plants  which  give  them  the  appearance  of  little  gardens.  The 
Dionks  of  the"^  Upper  Orinoco  regard  these  bare  and  perfectly  level 
8«ifiices  of  Took^  when  they  axe  of  considerable  extent,  aB  i^\]ii»j£V5 
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apt  to  caosefeyerB  and  otiier  lUneaaes.  Several  missioiiaiy  villages 
have  been  deserted,  or  removed  elsewhere  in  consequence  of  thiB 
opinion,  which  is  very  widely  diffused,  -fiupjposing  the  opinion  cor- 
rect, is  such  an  influence  of  these,  fiat  rocks  or  laxas  to  be  attributed 
to  a  chemical  action  on  th^  atmosphere^  or  merely  to  the  effect  ot 
increased  radiation  ? 

(*)  p.  26. — "  The  Llarws  and  Pampas  of  South  America,  andAi  ' 

I^atries  of  the  MissnywnP 

The  physical  and  gedgnostical  vrews  entertained,  respecting  the 
western  part,  of  North  America  have  been  rectified  in  many  respects 
by  the  adventurous  journey ,of  Major  I^ngy  the  excellent  wri^ngs 
of  his  companion  Edwin  James^  and  more  especially  by  the  com-  •  ' 
prehensive  observations  of  Captain  Fremont.     These,  and  all  other    \ 
recent  accounts,  now  place  in  a  clear  lighjb  what,  in  my  work  on 
New  Spain,  I  could  only  put  forward  as  conjecture,  on  the  i|abj6ct   .: 
of  the  moimtain  ridges  and  plains  to  the  norlji.     In  the  description  - 
of  nature  as  well  as  ii)  histocicajl  inquiries,  facts  long  remain  isolated^ 
until  by  laborious  investigation  they  are  brought  into  connection 
with  each  other.  ,      ,  ' 

The  east  coast  of  the  United  States  of  North  America  runs  from 
south-west  to  north-east,  in  the  same  direction  as  that  followed  in 
the  southern  hemisphere  by  the  Brazilian  co(^t  from  the  river  Pto 
to  Olinda.  In  the  two  hemispheres  two-ranges  of  moxmtains  ej&t 
at  a  short  distance  firom  the  eastern  coast;  they  are  more  nearly 
parallel  to  each  other  than  they  are  to  .the  more  westerly  chaiiit; 
called  in  South  America  the  Cordilleras  of  Peru  and  Chili,  and  in 
North.  America  the  Bocky  Mountains.  The  Brazilian  system  of 
mountains  forms  an  isolated  group,  of  which  the  highest  summits 
(the  Itaeolumi  and  Itambe)  do  not  rise  above  the  height  gf  900 
toises  (5755  English  feet).  The  most  easterly  ridges,  which  v^ 
nearest  to-  the  Atlantic,  follow  a  uniform  direction  from  SSW.  to 
NNE.;  more  to  the  west  the  group  becomes  broader,  but  diminishes 
considerably  in  height.  The  Parecis  hills  approach  the  rivers  Itenes 
and  Guapor^,  and  the  mountains  of  Aguapehi  (to  the  south  of  Vil- 
labella)  approach  the  lofty  Andes  of  Cochabamba  and  Santa  Cros 
de  h  Sierra. 
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There  is  no  immediate  eohnection  between  the  eastern  nnd  western 
chains — the  Brazilian  mountains^  and  the  Cordilleras  of  Pcm-^fbr 
the  low  province  of  Gfaiqmtois,  which  is  a  longitndinal  valley  nm* 
ning  from;  north  to  sonth^' and  opening  into  the  plains  both  ef  the 
Amazons  'and  of  t^e  river  Plate,  separates  Brazil  on  the  east  from 
the  Alto  Pern  on  the  west.  Here,  as  in  Poland  and  Rnssia,  an 
often  i^ost  iibperceptible  rise  of  groond  (callcfd,  in  Sclavonian, 
Uwaly)  tonha  the  separating  water-Jine  between  the  Piloomajo  and 
the  Madeira,  between  the.  Aguapehi  and  the  Gnapor^,  and  between 
the  Paraguay  and  the  Kio  Topayos.  The  swell  of  the  ground  runs 
to  the  south-east  from  Chayanta  and  Pomkbamba  (lat.  19®-20**)7 
traverses  the  province  of  Ghiquitos,  which,  since  the  expulsion  of 
the  Jesuits,  has  again  become  almost  a  terra  incognita,  and  forms^ 
to  the  ^rth-east,  where  there  are  only  detached  mountains,  the 
^^divortia  aq\iarum''  at  the  sources  of  the  Baureis  and  near  Yilla- 
bella,  lat  16<»-17^ 

This-  line  of  separation  of  the  waters  is  important  in  relation  to 
facilities  of  intercourse,  and  to  the  increase  T)f  cultivation  and 
civilization:  iiiore  to  the  north  (2°-3°  N.'  lat)^  a  similar  line 
divides  the  basin  of  the  Orinoco  from  that  of  the  Amazons  and  the 
Rio  Negro.  These  risings  or  swellings  in  the  plains, (called,  by 
Fronting  terrae  tumores)  might  be  regarded  ias  undevel(^)ed  systems 
of  mountains,  which  would  have  connected  two  apparently  isolated 
grolips  (the  Sierra  Parimeand  the  Brazilian  mountains)  with  the 
Andes  of  Timana  and  Cochabam1)a.  These  relations,  which  have 
been  hitherto  but  little  attended  to,  are  the  ground  of  the  division 
which  I  have  made  of  South  America  into  three  basins :  viz.,  those 
of  the  Lower  Orinoco,  of  the  Amazons,  and  of  the  Rio  de  la  Plata. 
The  first  and  last  "of  these  are  Steppes  or  prairies ;  the  middle  basin,  ^ 
that  of  the  Amazons,  between'  the  Sierra  Parime  and  the  Brazilian 
group  of  mountdns,  is  a  forest-covered  plain  or  Sylma, 

K  we  wish*  to  trace,  in  equally  few  lines;  a  -sketch  of  the  natural 
features  of  North  America,  let  us  cast  our  eyes  first  on  the  mount- 
ain chain  which^  running  from  south-east  to  horth-west,  at  first  low 
and  narrow,  and  increasing  both  in  breadth  and  height  from  Panama 
to  Veragua^.Guatimala,  and  Mexico  (where  it  was  the  seat  of  a  civil- 
jzatioD  wbicb  preceded  th6  arrival  of  Euiopeana),  artes^  ^<fe  ^^<^- 
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ral  equatorial  current  of  the  waters  of  the  ocean^  and  opfoaeB  s 
barrier  to  the  more  rapid  commercial- intercourse  of  Eoiope.  aii^ 
Western  Africa  with  the  eastern  parts  of  Asia.  North  of  die  17tli 
degree  of  latitude  and  the  celebrated  isthmus  of  TdbuaiitepeOi  the 
mountains^  quitting  the  coast  of  the  Pacific^  and  following  ft  more 
direct  northerly  course^  become  an  inland  Cordillera.  I&  North 
Mexico^  the  ^^  Crane  Mountains"  (Sierra  de  las  G-ruila^) .  form  part 
of  the  Rocky  Mountain  chain «  Here  rise^  to  the  west^  the  Golnm-. 
bia  and  the  Eio  Colorado  of  California;  and^  to  the  east^  the.  Bia 
Boxo  de  Natchitoches^  the  Candian,  thje  Ari&Einsas^  and  ihe  Platte 
or  shallow  river,  a  name  which  has  latterly  been  ignorantly  trans- 
formed into  that  of  a  silver-promising  river  Pl^.  Between  the 
sources  of  these  rivers  (from  N.  lat.  37°  20'  to  40°  13.')  rise  three 
lofty  simimits  (formed  of  a  granite  containing  mueh  hornblende  and 
little  mica),  called  Spanish  Peak,  James's  or  Pike's  Peak,  and  B^ 
Horn  "ot  Long's  Peak.  (See  my  Essai  Politique  sur  la  NouveDe 
Espagne,  2me  ^it.  t.  i.  pp.  82  and  109.)  The  elevation  of  thcsQ 
peaks  exceeds  that  of  any  of  the  summits  of  the  Andes  pf  North 
Mexico,  which,  indeed,  from  the  18th  and  l^th  parallels.of  latitude, 
or  from  the  group  of  Orizaba  and  Popocatepetl  (respectively  2717 
toises  or  17,374  English  feet.  Mid  2771  toises  or  17,720  English 
feet),  to  Santa  F^  and  Taos,  never  reach  the  limitis  of  perpetual 
snow.  Jameiai's  Peak,  in  lat.  38°  40',  is  supposed  to  be  1798  toises^ 
or  11,497  English  feet;  but  of  this  elevation  only  1336  toiser(8637 
English  feet)  has  been  measured  trigonometrically,  ijie  remaining 
463  toises,  or  2960  English  feet," being  d^endent,  in  the  absence 
pf  barometrical  observations,  on  uncertain  estimations  of  the  decli- 
vity of  streams.  As  a  trigonometrical  measurement  can  hardly  ever 
be  undertaken  from  the  level  of  the  sea,  measurements  of  inaccesa-' 
ible  heights  must  generally  be'  partly  trigonometrical,  and  pirtly 
barometrical.  Estimations  of  the  fall  of  "rivers,  of  their  .rapidity, 
and  of  the  length  of  their  course,  are  so  deceptive,  that  the  plain 
at  the  foot  of  the  -Rocky  Mountains,  nearest  to  the  summits  above 
spoken  of,  was  estimated,  previous  to  the  important  expedition  of 
Capt.  Fremont,  sometimes  at  8000,  and  sometimes  at  3000  feet. 
(Long's  Expedition,  vol.  ii.  pp.  36,  362,  382,  App.  p.  3DLxvii.)  It 
wajs  G-om  a  8imil&t  deficiency  of  baronxelm^  m^^xxiements  that  the 
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trae  elevation  of  the  Himala3ra  continue^  so  io^g  tmcertain :  but 
BOW  the  gooofuieefl  wKioh  belong  to-  the  cultivation  of  science  have 
increased  in  India  to  snch  a  degree^  that  Captain  G^fard^  when  on 
tlie  !Fsriiigang^  near  the  Sutlej^  nortili  of  Shipke,  at  an  elevation  of 
19,411  English  feet,  after  breaking  three  barometers,  had  still  four 
equally  coniect  ones  reinainihg.  (Critical  Eesearches  on  Philology 
snd  Geography,  1824,  p.  144.) 

Effimont,  in  the  expedition  which  he  made  in  the  yearp  1842-1844 
by  order  of  the  Government  of  the  United  Stated,  found  the  highest 
iummit  of  the  whole  chain  of  the  Rocky  Mountains  to  the  north 
north-west  of  Spanish,  James's,  Long's,  and  Laramie  Peats.  This 
snowy  summit,  of  which  »he  measured  the  elevation  barometrically, 
belongs  to  the"  group  of  the  Wind  River  mojmtains.  It  bears  on 
the  large  map,  edited  by  Colonel  Abert,  ChSef  of  the  Topographical 
Office  at  Washington,  thfe  name  of  Fremont's  Peak,  and  is  situated 
in  43®  10'  lat.  and  110°  13'  W.  long,  from  Greenwich,  almost  51° 
north  of  Spanish  I^eak.  Its "  height,  by  direct  measurement,  is 
I2,73Q  Erench,  or  13,568.  Eiiglish  feiet.  This  would  make  BVtoont's 
Peak  324.toises  (or  2072  English  feet)  higher  th^  the  elevation 
lissigned  by  Long  to  Jameses  Peak,  which,  according  to  its  position, 
appears  to  be  identical  with  Pilce's  Peak  in  the  niap  Above  referred 
to.  .  The  Wind  River  Mountains  form  the  "divortia  aquarum,"  or 
division  Between  the  waters  flowing  towards  either  ocean.  Captain 
Fremont  (in  his  Official  Report  of  the  Expbring  Expedition  to  the 
Rocky  Mountains  in  the  year  1842,  and  to  Oregon  and  North  Cali- 
fomia  in  the  years  1843-44,  p.  70),  says,  "We  sawj  on  one  side, 
countless  mountain  lakes,  and  the  sources  of  the  RioX/olorado  which 
cairies  its  waters  through  the  Gulf  of  CaKfomia  to  the  Pacific;  and, 
on  the  other  side,  the  deep  valley  of  the  Wind  River,  where  are 
situated  the  sources  of  thc^Yellowstone  Riverj  one  of  the  principal 
branches  of  the  Missouri,  which  unites  with  the  Mississippi  at  St. 
Louis.  To  the  north-west,  rise,  covered  with  perpetual  snow,  the 
summits  called  the  Tfois  Tetons,.  wherie  the  true  source  of  the  Mis- 
souri itself  is  situated,  not  far  from  iihat  of  the  head  water  of  the 
Oregon  or  Columbia,  or  the  source  of  tha^)  branch  of  it  called  Snake 
River  or  Lewis  Fork."  To  the  astonishment  of  the  adventurous 
travellers,  they  found  the  top  of  Frtoont's  Peak  visited  \>^\ife^^\ 

6* 
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perhaps,  like  the  bnjbterflies  seen  by  me,  abo  among  perpehuJ  snow, 
but  in  much  more  elevated  regions  in  the  Andes  of  Pern,  they  had 
been  carried  thither  inyoluntarily  by  ascending  currents  of  ;air.  I 
have  seen  in  th^  Pacific,  at  a  great  distance  from  the  coast,  large 
winged  lepiddpterous  insects  fall  on  the  deck  of  the  ship,  having,  no 
doubt,  been  carried  &r  out  to  sea  by  land  winds. 

Fremont's  map  and  geographical  investigations  comprehend  th^ 
extensive  region  &om  the  junction  of  the  Kanzas  Ejyer  with  the 
Missouri,  to  the  falls  of  the  Columbia  and  to  the  missions  of  Santa 
Barbara  and  Pueblo  de  los  Angeles  in  New  California ;  or  a  spaoe 
of  28  degrees  of  longitude,  and  from  the  34;th  io  the  45&  parallel  of 
latitude.  Four  hundred  points  have  been'  determined 'hyp8<Hnetri- 
cally  by  barometric  ob^eTvations,  and,  for  the  most  part;  ^gedgraphi-/ 
cally  by  astronomical  obaervAtions.;  so  that  a  district  which,'  m^ 
the  windings  of  the  route,  amounts  to  3600  geographical  mjles, 
from  the  mouth  of  the  Kanzas  to  Fort  Yancouvcr  and  the  shores  oi 
the  Pacific  (almost  720  miles  more  than  the  distance  from  Madrid . 
to  Tobolsk),  has  been  represented  in  .profile,  showing  Hke  relatbre 
heights  above  the  lev^l  of  the  sea..  As  I  was,  f  belipve,  the  first 
person  who  tindertcok  to  represent,  in  geognostic  .profile,  tie" fonn. 
of  entire  poimtries — such  as  the  Iberian'  pemnsula,  the  highlands 
of  Mexico,  and  the  Cordilleras  of  South  America,  (the  Bemi-per- 
'spective  projections  of  a  Siberian  traveller,  the  Abbe  Chappe,  were 
founded  on  mere  and  generally  ill-judged  estimations,  of  th^  Ml  of 
rivers) — ^it  has  given  me  peculiar  pleasure  to  see  the  graphical 
method  of  representing  the  form  of  the  earth  in  a  vertical  direcrdon, 
or  the  elevations  of  the  solid  portions  of  our  planet  above  its  watery 
covering,  aj^lied-on  so  grand  a  scale  as  has  l)iben  done  in  Fremont'? 
map.  In  the  middle  latitudes. of  37°  to  43°,  the  Eocky  Mountame 
present,  besides  the  higher  snowy  summits  comparable  with  the  Peak 
of  Teneriffe  in  elevation,  lofty  plains  of  an  extent  hardly  met  with 
elsewhere  on  the  surface  of  the  earth,  and  almost  twice  as  extensive, 
in- an  eas^  and  west  direction,  $s  that  of  the  Mexican  plateaiix. 
From  the  group  of  inountains,  which  conimences  a  lijttle  to  4he 
west  of  Fort  Laramie,  to  beyond  the'  Wahsatch  mountains,  there 
is  an  uninterrupted  swelling  of  the  ground  from  6300  to  7400 
English  feet  above  the  level  of  the  sea.    A  wmilar  elevation  piay 
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even  be  sidd' to  occupy  the  whole  space  from  34°  to  45?  between  the 
Bocky  Mountain^  proper  and  the  Califomian  snowy  coast  chain. 
This  i^aee^  a  Idnd  of  .broad  longitudinal -valle  J"  like  that  of  the  Lake 
of  Tiiacaca^  has  been  called,  by  Joseph  Walker,  a  traveller  well 
aeqnainted  with  these  western  regions,  and  by  Captain  Fremont, 
"The  Greaf  Basin."  It  is  a  ijerm  incognita  .of  at  least  1^8,000 
square  miles  in  extent,  arid,  almost  entirely  without  human  inhabit- 
ants, and  fuEof  salt  lakes,  the  lai^gest  of  which  is  4200  English 
feet  above  the*  level  of  the  sea,  and  is  connected  with  the  narrow  lake 
of  UtaL  (Fremont,  Report  of  the  Exploring  Expedition,  pp.  154 
and^  273—276.)  The  last  menfioned  lake  receives  the  abimdant 
waters  of  the  <'Rock  Rivor;"  Timpan  Ogo,  in  the  Utah  language. 
Father  J^scahmtcj  in  journeying,  .in  1776,  from  Santa  Fe  del  Nuevo 
Meauco  to  Mohtejey  in  New  California,  discovered-Fremont's  "Great 
Salt  Lake,''  ^eoid,  confounding  .lake  and  river^  gave  it  the  name 
of  Lagnna  de  Timpanogo.  As  such  I. inserted  it  in  my  map  of 
Mexica;  and  this  has  given  rise  to  much  uncritical. dlscussioii  on 
the  assumed  npn'-existence  of  a  great  inland  salt  lake  in  North  Ame- 
rica—A .ques^pn  previously  raised  by  the  well-informed  American 
geographer  Tanner.  .  (Humbc^dt,  Atlas  Me^cain,  pfanche  2  ',  Essai 
Politique  sur  la  NouveUe  Eapagne,  t.  i.  p,  231,  t.  ii.  pp.  243^  ^13, 
and  420;  Fremont,  Upper -C^lifcMmia,  1848,  p.  9;  and,  also,  Duflot  de 
Mofras,  Exploration  de  1' Oregon,  1844,  t.  ii.  p»  40.)  Gallatin  says 
expressly,  in  the  Memoir  on  the  Aboriginal  Races  in  the  Archaeologia 
Americanft,  vol.  ii.  p.  140,  "General  Ashley  and  Mr.  J.:Sj  Smith 
have  found  the  Lake  Timpanogo  in  the  same  latitude  Sad  longitude 
nearly  as  had  been  assigned  to.it  in  Humboldt's  Atla&of .  Mexica" 
I  have  dwelt  ah  the  remaxkable  swelling  of  the  ground  in  the 
r^ob:  of  the  Rocky  Mountains,  because,  doubtless,  by  its  elevation 
and  extent,  it  exercises  an  influence  hitherto  but  little  considered,  on 
the  dimate  of  the  whole  continent  of  North  America,  t6  the  south 
and  east/  In  the,  extensive,  continuous  plateau,  Frtoont  saw  the 
waters  covered  with  ice  every 'night  in  the  month  of  August.  Nor- 
is  the  elevation  of  Uiis  re'gion  less  important  as  respects  the  social 
state  and  progress  of  ^he  great  United  States  of  North  America. 
Although  the  elevation  of  the  line  of  the  ^paration  of  the  waters 
nearly  equals  that  of  the  Passes  of  the  Simplon  (Gltft  "Bieaa^  Q' 
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6576  Englifih  feet),  of  the  St  Oothard  (6440  French,  or  6865  Ei- 
gliflh  feet),  and  of  the  St.  Bernard  (7476  French,  or  7969  Ei^M 
feet);  yet  the  ascent  is  so  gradual,  as  to  ofier  no  obstacle  to  the  itse 
of  wheel  carriages  of  all  kinds  in  the  communication  between  the 
basins^f  the  Missouri  and  the  O:egon;  in  other  words,  between  the 
states  on  the  Atlantic  sea  board' opposite  Europe,  and  the  new  set- 
tlements on  the  Oregon  and  Columbia  oppostte- China.  l%e  kinenCry 
distance  from  Boston  to  Astoria  on  the  Pacific  at  the  mouUi  of  the 
Columbia,  is,  according  to  the  difierei^ce  of  longitude^  2200  geo- 
graphical miles,  or  about  one-sixth  less  than  the  distance  of  Usbon 
from  the  Ural  near  ELatharinenbuirg.  .  FrOm  the  genUeness  of  the 
ascent  of  the  high  plateau  which  leads- from  the  Missouri  to  Cali- 
fpmia  and  to^  the  basin  of  the  Oregon — (from  the  EiYor  and  Fort 
Laramie,  on  the  northern  branch  x)f  the  Platte  Biyer,^  to  Foit 
Hall  on  the  Lewis  Fork  of  the  Columbia,  aU  the  camping  places  of 
which  the  height  was.  measured  were  from  upwards  of  five  to  seven 
thousand,  and  at  Old  Park  even  9760  French,  ^r  lO^OB  English 
feet) — ^it  has  not  been  easy  to  delermine  the  situation  of  Uie  culmi- 
nating point,  or  ^^  divortia  aquarum/'  It  is  soujih  of  the  Wind  Biver 
mountains,  nearly  midway  between  the  Mississippi  and  the  coast  of 
the  Pacific,  at  an  elevation  of  7027  French,  or  7.490  English  feetj 
therefore  only  450  French,  or  480  English  feet  lower  than  the  Ptes 
of  the  Great  St.  Bernard..  The  immigrants  call  this  point  f^the 
South  Pass.".  (Fremont's  Bepori,  pp.  3,  60,  70,  100,  129.)  It  iir 
situated  in  a  pleasant  district,  in  which  the  mica  slate  and  gneisB 
rock  arc  found  covered  with  many  species  of  Artemisia,  particularly 
Artemisia  tridentata  (Nuttall),  asters,  and  cactuses.  Astronomica} 
determinations  give  the  latitude  42°  24',  and  the  longitude  109°  24' 
W.'from  Greenwich.  .  Adolph  Erman  has  already  called  attention 
to  the .  circumstance  that  the  direction  of.  the  great  chain  of  the 
Aldan  mountains'  in  the  east  of  Asia,  whidi  divides  the  streams 
flowing  into  the  Lena  from  those  which  flow  Awards  the  Pacific,  if 
prolonged  on  the  surface  of  the  globe  in  the  direction  of  a  great  t5ir- 
cle,  passes  through  several  summits  of  the  Rocky  Mountains,  be- 
tween the  parallels  of  40°  and'  55°.  "Thus  an  American  and  an 
Asiatic  chain  of  mountains  appear  to  belong  to  one  great  fissure,* 
following  the  direction  of  a  great  circle,  or  the  shortest  course  from 
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point  to  point/^  (Compare  Erman's  Reise  nm  die  Eide,  Abth.  i. 
bd.  iii.  8.  8,  Abth.  ii.  bd.  i.  s.  386,  with  his  Archiv  fiir  wiKfjcn- 
BchaftUche  Knnde  von  Euneland,  bd.  "vi.-  a.  G71.) 

'Pie  Rocky  Mountains  which  sink  down  towards  the  Mackenzie 
River,  which  is  covered  a  krge  portion  of  the  year  with  ice,  and  the 
highlands  from,  which  ^ngle  isnow-elad  sulnmits  rise,  are  altogether 
distinct  from  the  more  westerly  and  higher  mountains  of  the  coast, 
or  the  chain  of  the  Califomian  Maritime  Alps,  the  Sierra  Ne^'ada  de 
Califomia.  *   Howeyer  ill  selected  the  now  generally  used  name  of 
the  Rocky  Mountams,  to  designate  the  most  northerly  continuation 
of  the.  Mexiean  Central  Chain,  it  does  not  appear  to  me  desirable  to 
change  it,  as. has  been  oftei\  proposed,  for  that  of  the  Oregon  Cliain. 
Although  these  mountains  do  indeed  contain  the  sources  of  Lewis's, 
Clark's,  and  North  Fork,  the  three  chief  branches-which  form  the 
mighty  Oregon^-,  or  Columbia  River,  .yet.  this  river  also  breaks 
tlirough  the  CaHfomian  chain. of  snow-clad  Maritime  Alps.     The 
name  of  Oregon  District  is  also  'employed  politlcsilly  and  officially 
for  the  smaller  territory  west  of  the  Coast  Chain,  where  Fort  Van- 
couver and  the  "Vfalahmutti  settlements  are  situated,  and  therefore 
it  is  the  more  desirable  not  to  give  the  name  of  Oregon  either  to  the 
Central  or  the  Coast  Chain.     This  name  is  connected  with  a  most 
singular  mistake  of  an  eminent  geographer,  M.  Malte  Brun :  Reading 
on  an  oTd^Spanish  map,  '^ Audit  is  not  yet  known  (y  aun  se ignora) 
where  the  source  of  this  river''-(the  river  now  called  the  Columbia) 
*^is  situated,'^  he  thought  he  recognized  in  the  word  ignora  the  name 
of  Oregon.     (See  my  Essai  politique  gur  la  Nouvelle  Espagne,  t. 
ii.-p.  314.) 

The  TOC^Bis  which,  where  the  Columbia  breaks  through  the  Chain, 
fbrm,  the  Cataracts,  mark  the  continuation  of  the  Sierra  Nevada  de 
Califomia  from  the  44th  to  the  47th  degree  of  latitude.  (Fremont, 
Geographical  Memoir  upon  Upper  California,  1848,. p-  6.)  This 
northern  continuation  comprises  the  three  colossal  summits  of  Mount 
Jefferson,  Mount  Hood,  and  Mount  St.  Helen's,  which  rise  more 
than  14,540  French  or  15,600  English  feet  above  the  level  of  the 
sea.  The  height  of  this  Coast  Chain,  or  Range,  far  exceeds,  there- 
fore, that  of  the  Rocky  Mountains.  ^^  During  a  journey  of  eight, 
months'  duration  which  ..wa^  made  along  the  Maritime  A\^^ 
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GapisuB  iMmpntf  in  his  Beport,-  p.  274^  ^^we  had  snowy  petb 
always  in  idew ;  we  had  sarmonnted  the  Rocky  Mountains  by  tbe 
South  Pass" at  an  elevation  of  7027  (7490  E.)  feet,  but. we  found 
the  passes  of  the  Maritime  Alps,  which  are  divided  intor  several 
parallel  ranges,  more  than  2000  feet  higher;"  therefore,  only  about 
1170  feet  (1247  E.)  below  the  summit  of  Etna..    It  is  extremely 
remarkable,  and  reminds  .us  of  the  difference  between  the  eastenr 
and  western  Cordilleras  of  Chili,  that  it  is  only  the  chain  of  mount- 
ains nearest  to  tha  sea  (tiie -Caliibmian  range),  vrhich  has  still 
active  volcanoes.   The  conical  mountains  of  Begni&r  and  St.  H^en's 
are  seen  to  emit  smoke  alm^ost  constantly,  and  'on  the  23d  of  No- 
vember, 1843,  Mount  St.  Helen's  sent  fortli'a  quantity  of  ashes 
which  covered  the  banks  of  the  Columbia  for  forty  miles  like  snow. 
To  the  volcanic  Coast  Kange  also  belong,  (in  Russian  America  in' 
the  high  north,)  Mount  St.  Elias  (1980  toises  high,  according  to 
La  Perouse,  and  2792  toises,  according  to  Malaspina  (12,660  and 
17,850  E.  feet),  and  Mount  Fair  Weather -(Cerro.  de  Buen  Ten^) 
2304  toises,  or  14,732  E.  feet  high.     Both  i^ese  mountains  are 
supposed  to  be  still  active  volcanoes.     Fremont's  Expedition  (which 
was  important'alike  for  its  botanical  and  geological  results),  collected 
volcanic  products,  such  as  scoriaceous  basalt,  tirachyte,  and  even  obsi^ 
dian,  in  the  Rocky  Mountains,  and  found  an  extinct  volcanic. crater  1b 
little  to  the  east  of  Port  Hall  (lat.  43°  2',  long.  112^  28'  W.);  but 
there  are  no  signs  of  volcanpes  still  active,  that  is  to  say,  emitting  at 
times  lava  or  ashes.     We  are  not  to  confound  with  such  activity  the 
still  imperfectly  explained  phenomenon  of  "smoking  hills;"  "cdtes. 
brtildes,"  or  "  terrains  ardens,''  as  they  are  called  by  the  English  set- 
tlers, and  by  natives  speaking  French.     An  accurate  observer,  M. 
Nicollet,  says>  "Ranges  of  low  conical  hills  are  covered  with  a  thick 
black  smoke  almost  periodically,  and  often  for  two  or  three  years  toge- 
ther.   No  flames  are  seen."   This  phenomenon  shows  itself  principallj 
in  the  district  of  the  Upper  Missouri,  and  still  nearer  to  the  eastern  de- 
clivity of  the  "Rocky  Mountains,  where  a  river  bear^  the  native  name 
of  Mankizitah-Watpa,  or  the  "  river  of  the  smoking  earth/'     Sco- 
riaceous pseudo-volcanic  products,  such  as  a  kind  of  porcelain  jasper, 
are  found  in  the  vicinity  of  the  "  smoking  hills."     Since  the  expe- 
ition  of  LeWJB  and  Clark;  an  opinion  \ia8\)e(iomG^T^Yalent  thai  the 
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MiflBOori  deposits  real  pumice  on  its  banks.  FinO;  cclluLuT;  whitish 
masses  have  been  confounded  with  pumice. ,  Professor  Ducatol  was 
disposed  to  ascribe  this  appearance^  which  vraa  principally  ob8cr\'cd 
in  the  chalk  formation^  to  a  ^^  decomposition  of  water  by  sulphuric 
pyrites,  and  to  a  reaction  on  beds  of  lignite."  (Compare  Fremont's 
Report,  pp.  164, 184,  187, 193,  and  299,  with  Nicollet's  Illustration 
of  the  Hydrographi^al  Basin  of  the  Upper  Mississippi  Iliver,  1848, 
pp.  39-41 .). 

If,  in  concluding  these  few  general  considerations  on  the  physical 
geography  of  North  America,  we  once  more  turn  our  attention  to 
the  spaces  which  separate  the  two  diverging  Coast  Chains  from  the 
Central  Chain,  we  find,  in  striking  contrast,  on  the  one  hand,  the  arid 
uninhabited  plateau  of  above  five  or  six  thousand  feet  elevation^ 
which  in  the  west  intervenes  between  the  Central  Chain  and  tjie  Cali- 
fomian  Maritime  Alps  which  skirt  the  Pacific;  and  on  the  eastern 
side  of  the  Eocky  Mountams,  between  them  and  the  Alleghanics, 
(the  highest  smnmits  of  which.  Mount  Washington  and  Mount 
Marcy,  are,  according  to  Lyell,  6240  and  6066  French,  or  6652 
and  5400  English  feet  above  the  level  of  the  sea,)  the  vast,  well- 
watered,  and  fertile  low  plain  or  basin  of  the  Mississippi,  the  greater 
part  of  which  is  from  400  to  600  French  feet  above  the  level  of  the 
Bea,)  or  about  twice  the  elevation  of  the  plains  of  Lombardy.  The 
hypsometric  conformation  of  this  eastern  region,  t.  e.  the  altitude  of 
its  several  parts  above  the  sea,  has  been  elucidated  by  the  valuable 
labors  of  the  highly-talented  French  astronomer,  Nicollet,  of  whom 
science  has  been  deprived  by  a  too  early  death.  His  largo  and 
excellent  map  of  the  Upper  Mississippi,  constructed  in  the  years 
1836-1840,  is  based  on  240  astronomically  determined  latitudes, 
and  170  barometric  measurements  of  elevation.  The  plain  which 
contains  the  basin  of  the  Mississippi  is  one  with  the  Nortlicni 
Canadian  plain,  so  that  one  low  region  extends  from  the  (iulf  of 
Mexico  to  the  Arctic  Sea.  (Compare  my  Relation  Historiquc,  t. 
iii.  p.  234,  and  Nicollet's  Report  to  the  Senate  of  the  United 
States,  1843,  pp.  7  and  57.)  'Where  the  plain  is  undulating,  and 
where,  between  47°  and  48°  of  ktitude',  low  hills  (cotCJiu  dcs  prai- 
ries, and  c6teau  des  bois,  in.  the  still  un-English  nomenclature  of 
the  natives). occur  in  connected  ranges,  these  rang^ea  and  g^en 
gw^Uqgs  cf  the  ground  divide  the  waters  whicli  &m  \oivvc^^ 
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son's  Bay  from  those  wbioh  seek'  the  Giilf  of  Mexico.  Such  a 
dividmg  line  is*  formed  north  of  Lake  Superior  by  the  Missabay 
Heights,  and  njore  to  the  west  by  the  ^  Hauteurs  dfes  Terres/'  in 
which  were  first  discovered,  in  1832,  the  true  sources  of  the  Missis- 
sippi, one  of  the  largest  rivers  in  the  world.  The  highest  of  these 
ranges  of  hills  hardly  attains  an  elevation  of  1400  to  1500-  (X492  to 
1599  English)  feet.  From  St.  Louis,  a  little  to  the  south  of  the 
junetipn  of  the  Missouri  and  the  Mississippi,  to  the  mouth  of  the 
httor  river  at  Old  French  Balize,  it  has  only  a  fall  of  357  (380 
EngUgh)  feet  in  an  itinerary  dbtance  of  more  than  1280  geographi- 
cal miles.  The  surface  of  Lake  Superior  is  580  (618  Eii^ish)  feet 
above  the  level  of  the  sea,.and  its  depth  near  Magdalen  Island  is  742 
(791  English)  feet;  its  bottom,  therefore,  is  162  (173  EngHsh)feet 
below  the  surface  of  the  ocean*     (Nicollet,  pp;  99, 125  and  128.) 

Beltrami,  who  separated  hiniself  from  Major  Long's  Expedition  m 
1825,  boasted  of  having  discovered  the  source  of  the  Mississippi 
in  Lake  Cass.  The  river  in  the  upper  part  of  its  course  passes 
througli  four  lakes,  of  which  Lake  Cass, is  the  second.-  T|;ie  upper- 
most is  the  Istacai.Lake  (in  lat.  47°  13',  and  long.  95j°  0'),'and  was 
first  recognized  as  the  true  source  of  the  Mississippi  in  the  expedition 
of  Schoolcraft  and  Allen  in  1832.  This  afterwards  mighty  river  is 
only  17  feet  wide  and  15  inches  deep  when  it  issues  from  the  singu- 
lar horseshoe-shaped  Lake  of  Istaca.  It  was  ndt'until  the  scientific 
expedition  of  Nicollet,  in  1836;  that  a  clear  knowledge  of  the  l<5cali- 
ties  was  obtained  and  rendered  definite  by  astronomically  determined 
positions.  The  height  qf  the  sources  of  the  Mississippi,  viz.  of  the 
remotest  affluent  received  by  the  Lake  of  Istaca  from  the  dividing 
ridge,  or  '^  Hauteur  de  Terre,''  is  1575  (1680  English)  feet  above 
the  level  of  the  sea.  In  the  immediate  vicinity,  and  indeed  on  the 
southern  slope  of  the  same  dividing  ridge,  is  Elbow  Lake,  in  which 
the  smaller  Red  River  of  the  north,  which  after  many  windings 
flows  into  Hudson's  Bay,  has  its  origin.  The  Carpathian  Mountains 
present  similar  circumstances  in  the  proximity  and  relative  positions 
of  the  sources  of  rivers' which  send  their  waters  respectively  :to  the 
Black  Sea  and  to  the  Baltic.  Twenty  small  lakes,  forming  narrow 
groups  to  the  south  and  west  of  Lake  Istaca,  have  received  from  M. 
Nicollet  the  names  of  distinguished  European  astronomers,  adversa^ 
ries  as  well  as  friends.     The  map  thus  becomes  a  kind  of  geographi- 
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cal  albma,  leminding  one  of  the  bctankal  album  of  Rniz  and  Pa  von*B 
Flora  Pemviana,  in  which  the  names  of  new  genera  of  plants  were 
adapted  to  the  Goort  Calendar,  and  to  the  Tarioos  changes  taking 
place  in  the  Oficiales  de  la  Secretaria. 

To  the  east  of  the  Misassippi  dense  forests  still  partiallv  prevail; 
but  to  the  West  of  the  river  diere  are  only  Praidee,  in  which  the 
bnfBBJo  (Bos  americanns),  and  the  mask  ox  (Bos  moschatos^,  ieed  in 
laige  herds.  Both  these  animalB  (the  largest  of  the  New  Worid) 
serve  the  wandering  Tndians,  the  Apaches  Uaneros  and  the  Apeehes 
LipanoS;  ^r  food.'  Hie  Assiniboins  sometimes  kill  in  a  few  dajB 
from  seven  to  eight  hundred  bisons  in  what  are  called  "  bison  parks," 
artificial  enclosures  into  which  the  wild  herds  are  driven.  (Maxi- 
milian, Prinz  zu  Wied,  Beise  in  das  innere  Xord-America,  bd.  i. 
1839,  sV  443.).  The  American  bison,  or  buffido,  called  by  the 
Mexicans  cibolo,  which  is  frequently  killed  merely  for  the  sake  of 
the  tpngue,  a  much-prized  dainty,  is  by  no  means  a  mere  variety  of 
the  Aurochs  of  the  Old  Continent;  although  some  other  kinds  of 
animals,  aa  the  elk  (Cervus  alces)  and  the  reindeer  (Cervus  taran- 
dus),  and  ^ven,  in  the  human  race,  the  short-statured  polar-man,  are 
common  to  the  northern  parts  of  both  continents,  evidencing  their 
former  long-continued  connection.  The  Mexicans  call  the  European 
ox  in  the  Aztec  dialect  "quaquahue,"  a  homed  animal,  from  qua- 
quahuitl^  a  horn.  *  Some  veiy  large  horns  of  cattle  found  in  the 
ancient  Mexican  buildings,  not  far  from  Cuemavaca,  to  the  south- 
west of  the  city  of  Mexico,  appear  to  mc'  to  have  belonged  to  the 
musk  ox.  The  Canadian  bison  can  be  tamed  to  agricultural  labor. 
It  breeds  with  the  European  cattle,  but  it  was  long  uncertain  whether 
the  hybrid  was  fruitful.  Albert  Grallatin,  who,  before  he  appeared 
in  Europe  as  a  distinguished  diplomatist,  had  obtained  by  personal 
inspection  gteat  knowledge  of  the  imcultivated  parts  of  the  United 
States,  assures  us  that  "the  mixed  breed  was  quite  common  fifty 
years  ago  in  some  of  the  north-western  coimties  of  Virginia ;  and 
the'cows,  the  issue  of  that  mixture,  propagateflike  all  others.'/  "I 
do  not  remember,"  he  adds,  "the  grown  bison  being  tamed,  but 
son^etimcs  young  bison  calveg  were  caug&t  by  dogs,  and  were  brought 
up  and  driven  out  with  the  European  cows.''  At  Monongahela  all 
the  cattle  were  for  a  long  time  of  this  mixed  breed :  but  complaint 
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were  made  that^  they  g^re  very  little  milk.  The  fevorite  food  of 
the  bison  or  buffalo  is  Tripsacum  dactylQides' (called  buffido  gi'ass  in 
North  Carolina),  and  an  ondescribed  species  of  clovernearly  allied 
to  Trifolium  repens,.  and  designated  by  Barton  as  Trifolium  bisoni- 
cum.    '         ,   '  • 

I  have'  already  cfdled  attention  elsewhere  (Cosinos,  vol.  ii.  note 
455,  EngHsh  ed.)  to  the  circumstance  that,  according  to  a  statement 
of  the  trustworthy  Grom^*a  (Hisfbria  General  de  las  Indias,  cap.  214), 
there  was  still  Jiving  in  the  sixteenth  ^ntury,  in  the  north-west,  of 
Mexico,,  in  40*^  latitude,  ,an  Indian  tribe,  whose  principal  riches 
consisted  in  herds  of  tame  bisons  (bueyes  con  una  giba).  But  not- 
Withstanding,  the  po^ibility  of  taming  the  bison,  ^notwithstanding 
the  quantity  of  milk  it  yields,  and  notwithstanding  the'  herds  of 
lamas  m  the  Cordilleras  of  Peru,  no  pastoral  Hjfe  or  pastoral  people 
were  found  when  America  was  discovereli,  and  there  is  no  historical 
evidence  of  this  intermediate  stage  in  the  life  of  nations  ever  having 
existed  there.  It  is  worthy  of  rejnark  that  the  Am^ricad  biiffalp  or 
bison  has  exerted  an  influence  on  the  progress  of  geography  in  track'- 
less  mountainous  regions.  These  animals  wander,  in  the  winter,  in 
search  of  a  milder  climate,  in  herds  of  several  thousands,  tp  the  south 
of  the  Arkansas  Biver.  In  these  migrations  their  size  and  unwieldi- 
ness  make  itviiifficult  for  them  to  pass  oyer  high  mountains.  When, 
therefore,  a  well-trodden  buffalo  path  is  met  with,  it  is  advisable  to 
follow  it,  as  being  ^ure  lo  conduct  to  the  most  convenient  pass  across 
the  mountains.  '^  The  best  routes  through  the  Cumberland  Mount- 
ainsj  in  the  south-west  parts  of  Virginia  and 'Kentucky,  in  the 
Eocky  Mountains  between  the  sources  of  the  Yellow  Ston^  and  thfe 
Platte,  and  between  the  southern  branch  of  the  Columbia  and  the 
Rio  Colorado  of  California,  were  thus  marked  out  beforehand  by 
buffalo  paths.  The  advance  of  settlement  and  cultivation  "has' gra- 
dually driven  the  buffalo  from  all  the  Eastern  States :  they  formerlj 
roamed  on  the  banks  of  the  Mississippi  and  of  the  Ohio  far  beyond 
Pittsburg.     (Archapologia  Americana,  vol.  ii.  1836,  p.  139.)  ' 

From  the  granitic  cliffs  of  Diego  Ramirez— in  the  deeply  indented 
and  intersected  Tierra  del  Fuego,  which  qontains  on  the  east  silurian 
schists,  and  on  the  west  the  same  schists  altered  by  the  metamorphic 
action  of  subterranean  fire,  (Darwin's  Journal  of  Researches  into  the 
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Greology  and  N&tural  History  of  the  Countries  visited  in  1832-1836 
by  the  Ships  Adventure  and  Beagle,  jk  266) — to  the  North  Polar 
Sea,  the  Cordilleras  extend  in  leogth  more  than  8000  geographical 
miles.  They  are  the  longest  though  not  the  loftiest  chain  oh  our 
planet ;  being  raised  from  a  cleft  nlnning  in  the  direction  of  a  meri- 
dian from  pole  to  pole^  and  exceeding  in  linear  distance  the  interval 
which  in  the  Old  Continent  separates  the  Pillars  of  Hercides  from 
l^e  Icy  Cape  of  tjie  Tchuktches  in  the  north-east  of  Asia.  Where 
the  Andes  divide  into  several  parallel  chains,  it  is  remarked  that  the 
ranges  nearest  the  sea  are  usually  those  which  exhibit  most  volcanic 
'  activity;  but  it  has  -also  been  observed  repeatedly,  that,  when  the 
phenomena  of-^  still  active  subterranean  fire  disappear  in.  one  chain, 
they  break  oiat  in  another  chain  running  parallel  to  it.  Generally 
speaking,  the  volcanic  cones  are  fottnd  in  a  direction  corresponding 
with  that  of  &e  axis  of  direction  of  the  entire  chain ;  but  in  the 
elevated  highlands  of  Mexico  the  active  volcanoes  are  -placed  along 
a  transverse  defb  rujming  from  sea  to  sea  in  the  east  and  west  direc- 
tion-  (Humboldt,  ]Bssai  Politique,  t.  fi.  p.  173.)  Where,  by  the 
elevation  of  'mountain  masses  in  the-  ancient  corrugati(Mi  or  folding 
of  the  crust  o£  the  earth,  access  has  been  opened  t6  the  molten  inte- 
rior, thai  interior  continues  to  act,  through  the  medium  of  the  cleft, 
upon  the  upheaved  -waU-like  mass.  That  which  we  now  cal>  a 
mountain  chain  has  not  arrived  at  once  at  its  present  state.:  rocks, 
very  different  in.  the  order  of  succession  in  reference  to.  age,  are  found 
si^rimposed  upon  each  other,  and  have  penetrated  to  the  surface 
by  e&rly  formed  channels.  The  various  nature  of  the  formations  is 
due  to  the  outpouring  and  elevation  of  eruptive  rocks,-  as  well  as  to 
the  slow  and  complicated  pifocess  of  metamorphic  action  taking  place 
in  clefts  fiUed'with  vapors  and  favorable  to  the  conduction  of  heat. 

For  a  long  time  past,-from  1830  to  1848,  the  following  have  been 
regarded  as  the  culminating  or  highest  points  of  the  Cordilleras  of 
the  New  Continent. 

The  Nevado  de  ScJrata,  also  called  Ancohuma  or  Tusubaysf 
(S»  lat.  15°  62'),  a  little  to  the  south  of  the  village  of  Sorata 
or  Esquibel,  in  the  easten\  Bolivia  Eange:  elevation  3949 
toises)  or  23,692  Parisian,  or  25,2^0  English  feet. 

!IJhe  Nevado  de  Illimani,  west  of  the  Mission  of  Yrupana 
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(S.  lat:  16°  38')  in  the  same  moimtain  range. at  &[prata:  eleva- 
tion 3753  tois^',  or  22,518  Parisian,  or  24,000  EngUsh  feet. 

The  Chimborazo  (S.  lat.  1°  27')  in  the  pro'wnce  of  Quito; 
£levation  ^3350  toises,  or  20,100  Parisian,  or  21,423  English 
feet.  '  V 

The  Sorata.and  IlQmani  were  first  measured  by  a  distinguished 
geologist^  Mr.  Penfltod,  in  1827,  and  also  in  1838.  Since  thd 
publication^  in  June,  18^48,  of  his  great  i^ap  of  the  basin  of  the 
Lake  .of  Titicaca,  we  know  thattiie  above-mientioned  elevations  of 
these  two  mountains  are  respectively  3960, and  2851  English 'feet 
too  great.  The  map  ^ves  to  the  Sorata  21,2&6,^and  to  the  TlliTnani 
21,149  English,,  feet.  A  more  exact  ealeulation  of  the  trigonome- 
trical operations  of  1838  ha^  led  Mr^  Pentland  to  these  new  results. 
There  are,  according  to  him,  in  the  western  Cordillera^  four  peaks  of 
from  21,700  to  22,35,0  English  feet.  The  highest  of  these,  -the  Peak 
of  Sahama,  would  thus  be  926  English  feef  higher. than  the  Ohim^- 
borazo,  ^d  but  850  English  feet  lower  than  the  Yoleano  of  Aceur 
gagua,  measured  by  the  Expedition  of  the  Beagle  J(J^,itz  Boy's  Nar^. 
rative,  vol.  ii.  p.  481). 

(^)  p.  26.—"  TJie  Desert  near  the  hdsaUic  mountains  of  Harvd^P 

Near  the  Egyptian  Natron  JLakes,  (which  in  the  time  of  Strabo 
had  not. yet  been  divided  into  six  reservoirs,)  there  is  a- range  of  hilU 
which  rises  steeply  on  the  northern  side,  and  runs  £r6m  east  to  west 
past  Fezzan,  where  it  finally  appears  to  jbin^the  chain  of  the  Atka. 
If* divides  in  north-easJ«mAfrica,  as  the  Atlas, does  in  north-western 
Africa,  the  inhabited  maritime  Lybia  of  Herpdotus-^om  the  land  of 
the  Berbers,  or. Bilediilgerid,  abounding  in  wild  animals.  -From  the 
limits  of  Middle  Egypt  the  whole  region  south  of  the  30  th  degreeof 
north  latitude  is  a  sea  of  sand,  in  which  are  dispersed  islands,  or 
Oases,  containing  springs  of  water  and  a  flourishing  vegetation.  Tha 
number  of  these  Oases,  of  which  the  ancients  only  reckoned  three, 
and  which  6trabo  compared  to  the  spots  on  a  panther's  skin,  has 
been  considerably  augmented  by  the  discoveries  of  jnodem  travellers* 
The  third  Oasis  of  the  ancients,  now  called  Siwah,  was  the  Nomoa 
of  Ammon;  a  residence  of  priesfs,  a  resting  place  for  caravans,  and 
the  site  of  the  tem^Q  of.  the  horned  Ammon  ai;d  the  supposed  pe- 
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riodically  cool  fountain  of -the  Sun.  The  ruins  of  Ummibida  (0mm- 
BeydsJi)  belong  incontestably  to  the  fortified  caravanserai  at  the 
temple  of  Ammon^  and  therefore  to  the  inost  ancient  monuments 
which  have  come  dowQ  to  us  froih  the  early  dawn  of  civilization. 
(Caillaud,  Voyage  k  Syouah,  p.  14;  Ideler  in  den  Fundgruben  des 
Orients,  bd.  iv.  s.  3^9-411.) 

The  wbrd  Oasis  is  Egyptian,  and  synonymous  with  Auasis  and 
Hyasis  (Strabo,  lib.  ii.  p.  130,  lib.  xvii.  p.  813,  Cas.;  Herod,  lib. 
iii.  cap.  26,  p.  207,  Wessel).  *  Abulfeda  calls  the  Oases,  el-Wah. 
In  the  later  times  of  the  Cassars,  malefactors  were  sent  to- the  Oases; 
being  banisheii  to  these  inlands  in-  the  sea  of  saji'd,  as  the  Spaniards  ^ 
and  the .  English  iiave  sent  criminals  to  the  Falklands  or  to  New 
Holland. .  Escape  by  the  ocean  is  almost  easier  than  through  the 
desert.  The  fertility  of  the  Oases  is  subject  to  diminution  by  the 
invasion  of  sand.  " 

The  sm£tll  mountain-range  of  Harudsh  is  said  to  consist  of  basaltic 
lulls'  of  grotesque  form.  (Eittei^s  Afi^ka,1822,  s.  886,  988,  993, 
and  1008).  It  is  the  Mons  Ate*  of  Pliny  ;'cuid  its  western  eitremi- 
ty\)r  continuation,  called  the  Soudah  mountains,  has  been  explored 
,  by  my  unfortunate  firiend,  the  adventurous  traveller  Ritchie.  This 
eruption  of  basalt  in. tertiary  limestone,  rows  of  hills  rising  abruptly 
from  dike-like  fissures,  appears  to  be  analogous  to  the  outbreak  of 
basalt  in  the  Vicentine  territory.  Nature  often  repeats  the  same 
phenomena  in  the  most  distant  parts  of  the  earth.  In  the  limestone 
formations  of  thfe  "  white  Harudsh''  (Harudje  el-Abiad),  which 
perhaps  belong  to  the  old  chalky  Hornemann  found  an  immense 
nuniber  of  fossil  heads  of  £sh.  Bitchie  and  Lyon  remarked  that 
the  basalt  of  the  Soudah  mountains,  like  that  of  the  Monte  Berico, 
was  in  many  places  intimately  mixed  with  carbonate  of  lime — a 
phenomenon  probably  connected  with  eruption  through  limestone 
strata.  Lyon's  m£^  even  mentions  dolomite  in  .the  neighbourhood. 
Modem  mineralogists  have  found  syenite  and  greenstone  in  Egypt, 
but  not  basalt.  Possibly  the-^material  of  some  of  the  ancient  Egyp- 
tian vases,  which  are  occasionally  found  of  true  basalt,  may  have 
been  taken  from  these  western  mountains.  May  "  Obsidius  lapis" 
also  have  been  found  there  ?  or  are  basalt  and  obsidian  to  be  sought 
for  near  the  Red  Sea7    The  jsteip  of  volcanic  or  eruptive  ioxm^Xkrcka 

6* 
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of  the  HarudsH/onthe  margin  of  the  African  Desert^  remiz^  tiie 
geblo^t  of  the  augitic  Yesieulaar  amygdaloid,  phonoUte,  and  gveen- 
atope  p6rphyf>y,  which  are  only- found  at  the  northern  and  ^loegtem 
boundaries  of  the  Steppes  of  Venezuela  and  of  the  plains  of  the  M- 
kansas/^  it  were  on  the  hills*  of  the  ancient  coast  line.  (Hmnl^K^t, 
Eolation  fiistorique,  torn,  it  p.  142;  Lonjg'ft  Expedition. te  ihe 
Bocky  Mountains,  vol.  ii.  pp.  91  .and  405.")'"  ..i.^  . 

C)  p.  26. — "  WJien  suddenly  deserted  hy  the  iOsA  mwi  xrf.  ihg  tnfgiici 

,         in  a  jeea  covered  vn(h  trecrf;"      .-    -  .     - 

It  is  a  remarkable  phen(»nenoii^  well  known  among  aailofs,  Aii^ 
in  the  yieinity.  pf  the  African .  coast  (between  th6  C^uutiies  aint'de 
Capo  de  Yerde  Mands,  and  particularly  botween-  6i^.  Soja2br  «ad 
the  mouth:  of  jihe  Senegal),  a  west  wind  often  takes  iJie^phce  of  tke 
general  east  or  trade-wind 'of  the  tropics.  '  It  is  the  wide  ezjuoifle  of 
the  Desert  of  Sahara  tirhich  causes  tluswesterly  tmd*  Tb^^^af^a 
the  heated  sandy  ^lain -beiiomes  rarefied,  and  &8cend%' tiar^td^  from 
the  sea  rushes  in  to  supply  the  void  so  formed,  and  thns  the^•Slomi^' 
tim^  arises  a  west  wind,  adverse  ta  ships  bound  to  the  Ameriotf 
coast,  which  are  made  in  this  slanne^  to^fedttheVioiiuityeC^-teai*' 
radiating  desert  without  even  seeing '^e  centineik  to  which  lilieli^o^ 
The  changes  of  land  and  sea  breezes,  which  blow.^temateiy-^iUa^ 
tain  hours  of*  the  day  or  night  on  all  coasts,  are  due  -to  the  sJune 

'  causes.-  .    -  .-,.-•. 

The  accumulation  pf  sfea-weed  in  the,  neighbourhood,  of  tibe  Afti*^ 
can  coast  has  been  often  spoken'-.of  by  ancient  ^ters.  The  loea%. 
of  this  accumulation  is  a  problem  ^ich  is  intimately  connected  ¥ri& 
our  conjectures  respeqting  the  extent  of  Phoenician  navigation: 
The  Peripliis,  which  has  been  ascribed  te  Seylax  of  ^Ciuryanda,'  and 
which,  according  .to  the  researches  of  Nielmhr.  and-  Letronne,  W 
very  probably  compiled  in  the  time  of  Philip  of  Macedpn,  des^be^ 
beyond  Certie  a' Quantity  of  fueus  forming  a  weed«cavered  «e*— < 
kind  of  "Mar  de  Sargasso;"  but  the  locality  indicated  feppeaw, to 
me  to  differ  very  much  from  that  assigned  in  the  wwrk  «itHJed/'Be 
Mirabilibus  Ausooltafionibus,"  which  long  bore,  unduly,  the  great 
name  of  Aristotle.     (Compare  Scyl.  Caryand.  Peripl.  in  Hbdscm, 

vol  iL  p,  53,  nith  Aristot.  de  ^lirab.  kvx«cxilt.  in  'opp.  omnia  ex. 
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oiiui  mann^,  driveti  bj  tiiO/eaat  .wmd^>oame  in  four  da}^  sail  from 
Gkdes  to^a  part/where  l^ey^Mi^'tite  8e&  cevercd  ^th  reecki  and 
Bda^JweeS  (^^w  Mutvxfnr)*  ^«  seMe^  i»  unooyored.iit-  ebb  and 
QOyered  at  flood  tide.^'  .  Jb  lie  not  liere'  speaking  of  &  BhalloiK  plaik) 
between  the^34^.aad  86^  of  latkade?  Has  a  ghoid  di8a}^>oarcd  in 
consequenoe  af  vokanio  emption  ?  -  Yobonne  spea^  of  rocks  nortb 
of  Madeiiik  (Compare  aiso-Edrisi,  Geqg.  Nnb.j  1619,  p.  l57.)  In 
Seyiax^  it  is  saidy/^he^Bfib  befy<md  Gemeis  nnnayigable  on  accbiint 
of  its  great  dialloiniess,  te-ixnididinese,-*and  the  great  qnantity  of 
flc&graasefl.'  .Shasea^fnaaiies  » i^Mtt  thick,  «ad  is  ML  of  points  at 
the  top>so  that  it  pricks/'  Tba  £efr-wced  fbohd  between  Geme — 
'■(dAse  Fkoeniqian  station  for  laden' vessels,  Gaulea^-or,  according  to 
Gofisclin,  ih^BnuEll  island  of 'Sed^Iah,  on  the  north-western  coast  of 
Maaiitania)-T4md-  6ape  de  Yerde,  does  not-new  by  any  means  form 
a  gte^t  se^inisadow)  oz^onmeeted  tract-ef  fucas,  a.,''.mare  borbidum,'' 
gach  as  exisis' beyond  the  Azores.  Injhe  poetic  description  of  the 
poBsti-  by  Festnfi  AViemw^  -(Ora  Maritima,  v.  109^  122,  ^88^  and 
t^f)  m  the  oompoditi(HLi>f ^hiieh^aa  Awuns  himself  says  (v.  412)^ 
ie  avadteGkiiiniseir  of -iiho  joomals  -of  JPhoDnician  ships,  the  obstaclo 
p«^nt6dL.by:t&e  sea:yreed-46  Kfi&rsE^- to- in  a  very  eiroqjBfitantial 
manner;  but-  its  site-; is  -placed-'inucb  iarthei^  north,  -towards  leme, 

the  ^SWH^  l*«^        .     ■■'' 

......... .i._..  ^  »^  - .   ,  .       -.  .-.-_-,.  .         ....-..-..•»,_    ..     ... . 

-  Sre  iiona'lhtD  fiaj7ra3)rdpeliant  rate        .         •     . 

•  ••'•-^c  segnis  bt*mOT'»qnofl5'p!grrs\npCtr  *  """ 

■'•       '•  AUjkiU  et  Ulja^^pJh«u«UJ»ii|Uei^.giuv>te»  -^  -  •       ; 

.ri-..    .  ^Ixfitare  tucjim)  et  sspe "Virgultivico      -  . .% 

.  ...>•■  ;;■*---  RettRwe  fHipyim  -.    .-.•••      -  •  .*-..». 

Ha^a  Vptexi'uacks,  muUa  d^espitetn  jacct, 

'    "              'I^LniHud  Ia!5  .gehdl  Hiberhdrum  colit. 
»  !.  ••  ....  •".       .  .        .  -.       • 

"Jls^  roiBftijping-  tial  the  fooua  afid.'^o.mad-  o»-  itair^,  (ftip^;,)  tl>e 
cbaltoii¥fi«4^'^^*^'^  ax%  'alwaj;«'  sjpdkcn 

of  by  th4^  a&d%o&'^ai8.<dkaxaeteristics  of  the  western  occidji'  beyond 
the-Timrs  of  ^HerciQ^,  -one  iti  diiqi^e^,  more  particularly  oBB>ccoui!lt 
of  the  mention  of:  the  cdfnts,  to  ^.scribe- something  to  Pimio  artifice"-^ 
to  the  desire  of  a  groftttradinjg  people  to  deter  others,  by  ^  appre- 
hension oC-  Angers  and  di&iiltieS;  from,  enteimg  VnU>  aoiOiT^^A^^i 
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with  them  in  western  navigation  and  commerce.  But  even  in  the. 
genuine  writings  of  Aristotle  (Meteorol:  ii.  pp.  1^  14)^  he  maintains 
this  same'  opinion  of  the  absence  of  wind  in  those  regions,  and  seeks 
the  explanation  of  what  he  erfoneously  supposes  to  be  a  fact  of 
observation,  but  which  is  more  properly  a  fabulous  mariner's  tale, 
in  an  hypothesis  concerning  the  depth  l)f  the  sea.  In  reality^  th« 
stormy  sea  between  G-ades  and  the  islands  of  the  Blest  or  Fortunate 
Islands,  (between  Cadiz  and  the  Canaries,)  is  very  unlike  the  sea 
farther  to  thesbuth  between  thd"  tropics,  where  the  gentle  trade  winds 
blow,  and  which  is  called  very  characteristically  by  the  Spaniards,  el 
Golfb  de  las  Damas,  the  Ladies'  Gulfc  (Acosta,  Historia^  natural  y 
moral  de  las  Indias,  lib.  iii.  cap.  4.) 

Froln  very  careful  researches  by  myself,"  and  firom  the  compatisoA 
of  the  logs  or  journals  of  many  English  and  French  vessels,- 1  infer 
that  the  old  and  indefinite  expression,  Mar  de  Sargasso,  includes  two 
banks  of  fucus,  of  which  the  greater  and  easternmost  one,  of  a  length- 
ened shape,  is  situated  between  the  psffallels  of  19°  and  34°.N.  lat., 
in^a  meridian  of  7  degrees  fo  the  west  of  the  Island  of  Oorvo,  one 
of  the  Azores^  while  the  lesser  and  westernmost  bank,  of  a  roundish 
form,  is  situated  between  the  Bermudas  and  the  Bahamas,  (lat. 
25^-31°,  long.  66*^-74°.)  The  hnger  axis  of  the  small  bank  which 
is  crossed  by  ships  going  from  Bajo  de  Plata  (Caye  d' Argent,  Silver 
Cay)  on  the  north  of  St.  Domingo,  to  the  Bermudas,  appears  to  ha-ve 
a  N.  60°  E.  direction.  A  transv^ifse  band  ofFucus  natans,  runniilg 
in*  an  east  and  west  direction  between  the  parallels  of  26°  and  30°, 
connects  the  -greater  and  lesser  banks.  I  have  had  the  gratification 
of  seeing  these  inferences  approved  by  my  honored  friend  Major 
Bennell,  and  adopted  by  him  in  his  great  wcwk  on  Currents,  where 
he  has  further  supported  and  confirmed  them  by  many  new.  and  ad- 
ditional observations.  (Compare  Humboldt,  Relation  Historique, 
t.  i.  p.  .202,  and  Examen  Critique,  t.  iii.  pp.  68-99,  with  Bennell's 
Investigation  of  the  Currents  of  the  Atlantic  Ocean,  1832,  p.  184.) 
The  two  groups  of  sea-weed,  included  together  with,  the  transverse 
connecting  band  under  the  old  general  name  of  the  Sargasso  Sea, 
occupy  altogether  a  space  exceeding  six  or  seven  times  the  area  of 
Germany.  ^ 

Thua  His  the  vegetation  of  the  ocean  YfWh  offers  the  most  re- 
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markabld  example  of  ^m  aaaemblage  of  ^^soeial  plants'^  t>f  a  sixigle 
species.  On  terra  firma^  the  sayanDahs  or  prairies^  ox  grascfyxplaips 
of  Aioeriea^  the  heaths  ^ericeta),  and  the  forests  of  the?  north  of 
Europe  and  Asia,  consbtmg  of  coniferous  trees^  birches,  and  willows,^ 
offer  a  less  degree  of  uniformity  than  do  those  thalassoph^s.  Our 
heaths  show,  in  the  north,  in  addition  to  tilie  prevailing  Calluna  tuI- 
goris.  Erica- tetraliz,  E«  cdUaris,  and  E.  cinerea;  and  in  the  south. 
Erica  arborea,  £.  scoparia,  and  E.  meditteiranea.  The  xmiformity 
pf  the  aspect  offered  by  the^  Fucus  natans  is  greater  than  that  of  any 
oth^r  assembla^  or  association  of  plants.  Oviedo  calls  the  fucus 
b^ks  ^^  meadows,'^  pradeiias  de  yerba.  Considering  that  the^island 
of  Mores  was  discovered  in  1462,  by  Pedro  Velasco,  a  native  of  the 
Spanish  port  of  Palps,,  by  following  the  flight  of  ceri^  birds  from 
the  island  of  Fayal,  it  seems  almost  impo^ble,  seeing  -the  proximity 
of  the  great  fucqs  bank  of  Corvo  and  Mores,  that  a  part  of  these 
oceanic  meadows  shguld  not  have  been  seen  before  Columbus,  by 
Portuguese  ship^  driven  by  storms  to  the  westward.  Yet  the  asto- 
nishment of  the  companions  of  Columbus  in  1492,  when  surrounded 
by  sea-w:eed^uninterruptedly  £:om  the  16th  of  September  to  the  8th 
of  October,  shows  that  the  magnitude  *of  the  phenomenon  at  least 
was  previously  unknown  to  the  sailors.  The  anxieties  excited  by  the 
aecwnulation  ef  sea-weed,  and  the  murmurs  of  his  companions  in 
reference  thereto,  are  not  indeed  mentioned  by  Cohjmbus  in  the  ex- 
iaracts  from  the  ship*s  journal  given  by  Las  Casas.  He  merely  speaks 
of  the  c<Hnplaints  and  murmurs  respecting  the  danger  to  be  feared 
from  the  weak  but  constant  east  winds.  It  is  only  the  son,  Fernando 
Colon,  who,  in  writing  his  father's  life,  endeavored  to  depict  the  fears 
of  the  sailors  in  a  dramatic  manner. 

According  to  my  researches,  Columbus  crossed  the  great  fucug 
bank  in  .1492,  in  lat.  28i°,  and  in  1493,  in  Jat.  37°,  both  tiines  in 
the  long,  of  from-38°  to  41°  W.  .  This  is  deducible  with  tolerable 
certainty  fr^m  Cplumbus's  recorded  estin^atipn  of  the  ship's  rate,  and 
''  the  distance  daily  sailed  over;"  derived  indeed,  not  from  pasting  the 
log;  but  from  data  afforded  by' the  running  out  of  half-hour,  sand- 
glasses (ampolletas).  The  first  certain  and  definite  mention  of  a  log 
(catena  della  poppa)  which  I\have  been  able  to  discover,  is.  in  the 
year  1621,  in  Pi^tta's  journal  of  Magellan's  Voyage  xoxmd  tii(i 
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World.    (OosmoS;  vol.  ii.  p.  259^  and  npte  405,  ]Sngli8h  ed.)    The 
determination  oi  tfaue  ship's  place,  while  Columbus  was  engaged  in 
traversing  the  great,  meadows  o£  seaweed,  is-  the  more  important, 
because  we  learn  from  it  that  for  three  centuries  and' a  half  thesita- 
ation  of  this  great  accumulation. of  tha]assophytes,  whether  resulting 
from  the  Ideal,  chanBcter  of  the  bottom  of  the^ea,  or  from  the  direc- 
tion of  the  Gulf  Stream,  has  remained  the  same.=    Such  evidences 
of  the  permanency  of  great  natotal  phenomena  arrest  the  attention 
of  the  physical  inquirer  with  double  force,  when  they  present  them- 
selves in  the  ever-moving  oceanip  element.     Although  the  limits  of 
'  the  fucus  banks  oscillate  considerably,  in 'correspondence  with  <li6 
variations  of  the  strength  and  direction  of  the  prevailing  winds,  yet 
we  may  still  in  the  middle  of  the  19th  century  take  the- meridian  of 
41**  W.  from  Paris  (38**  38'  W.  from  Greenwich)  as  the  princip*! 
a^  of  the  ^^  great- bank.''     In  the  vivid  imagination,  of  Columbus, 
the  idea  of  the  position  of  this  bank  was  intimately  conneeted  with 
the  great  physical  line  of  demarcation,  which,  according  to  him,  di- 
vided the  globe  into  two  parts,  with  the  changes  of  magnetic  varia- 
tion, and  with  climatic  relations.    Columbus,  when  uneertain  re- 
specting his  longitude,  (February  1493,)  directed  himself  by  ihe     , 
appearance  of  the-  first  floating  streamers  of  weed  (de  la  primera ,  } 
yerba)  on  the  eastern  margin  of  the  great  Corvo  bank.     The  phy-.yj 
sical  line  of  demarcation  was,  by  the  powerful  influence  of  the  Ad-    ]| 
miral,  converted  on  the  4th  of  May,  1493,  into  a  political  line,  being 
made  the  celebrated  ''line  of  demarcation''  between  th^  Spanish  and 
Portuguese  rights  of  possession.     (Compare  my  Examen  OdliqiiB^ 
torn,  iii,  pp.  64r-99,  and  Cosmos,  English  ed.  vol.  ii.  pp.  27ft^ji&0.) 

(«}  p.  27.—"  The  MTnadtc  Tibbos  and  .Ihmricks." 

These  two  nations  inhabit  the  Deserts  between  Bomou,  Fezzan,  aiad 
Lower  Egypt.  They  were  first  made  known  to  us  with  some  exact- 
ness by  Homemann's.and  Lyon's  travels.  The  Tibbos  or  Tiblxyns 
roam  through  the  eastern,  and.  the  Tuaticks  (Tueregs)  thr6ugh  the 
western,  parts  of  the  Great  Desert."  The  first  are  called  by  the  other 
tribes,  from  being  in  continual  movement,  "  birds."'  The  Tuaricks 
arc  distinguished  into  those  of  Aghadez  and  those  of  Tagazi.^  They 
are  often  engaged  as  conductors  of  caravans,  and  in  trade.     Their 
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IftDgoage  .is  the  same  as  that  of  the  Berbers ;  and  they  belong  nn- 
qnestiOnably  to  the  nnmber  of  the  piimitiYe  Ljbiaa  nations.  The 
TaaridcB  frese&t  a  remai^ble  physidogical  phenomenon.  Different 
tribes  amcmg  them  are^  according  to  the  climate^  vhite^  yellowish, 
and  eyen  ahnost  black ;  but  all  are  without  woolly  hair  or  negro 
features.     (Expbration  scientifiqae  de  I'Alg^e,  t.  iL  p.  343.) 

s 

(9)  p.  27.—"  The  S^4^  ^  Dexekr 

In  orieirtal  poems,  the  camel  is  called  the  land-ship,  or: the  ship 
of  the  !Desert  (Sefynet-el-badyet).  (Chardin,  Voy^s,  nonv.  i6d.  par 
tangle,  1^11,  t.  iii  p.  376.) 

Bnt  the  camel  is  not  merely  the  carrier  of  the  Desert,  and  the  linlr 
which,  rendering  commnnication  'between  different  conntries  possible, 
connects  them  with  each  other  :•  be  is  also,  as  Carl  Bitter  has  shown 
in'  bis  excellent  memoir  on  the  sphere  of  diffusion  6f  these  animal^ 
the  principal  an^  essential  condition  c^  the  nomadic  life  of  nations 
in  the  patriarchal  stage  of  nationid  development,  in  the  hot  parts  of 
Our  planet  wbcre  rsdn  is  either  altogel^er  wanting,  or  very  infrequent. 
Ko  animal's  life  is  so  closely  associated  by  natural  bonds  with  a  par- 
ticular stage  of  the  development  of  the  life  of  man — a  connection 
historically  established  for  severaLthousand  years — ^as  the  life  of  .the 
oamel  among  the  Bedouin  tribes  (Asien,  bd.  viii.  Abth.  i.  1847, 
B.  610  und  768).  "  The  camel  was  entirely  unknown  to  the 
cultivated  Carthaginian  nation  through  all  the  centuries  of  their 
ftoorishing  existence,  until  the  destruction  of  their  city.  The  Mam- 
mns  fint  brought  i^  into  military  use,  In  the  train  of  armies,  in 
Westem  Lybia,  in  the  times  of  the  Ose^ars.;  perhaps  in  consequence 
of  Her  wiployment  in  commercial  operations  in  the  valley  of  the 
Nile  by  the  Ptolemies.  The  Guanches,  inhabitants  of  the  Canary 
Isbnds,  and  probably  related  to  the  Berber  race,  were  not  acquainted 
"With  the  camel  before  the  16th  century,  when  it  was  introduced  by 
Norman  conquerors  and  settlers.  In  the  probably  very  limited  com- 
munication of  the  Q-uanches  with  the  coast  of  Africa,  the  small 
size  of  the  boats  would  prevent  the  transport  of  large  animals.  The 
true  Berber  race,  diffused  throughotit  the  interior  of  Northern 
Africa,  and  to  which  the  Tibbos  and  Tuaricks,  as  already  mentioned, 
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belong,  owes  doiXbtless  to  the  use  of  tEo  oftmel  tluronghont  the  Lj- 
bian  Desert  and  its  OascS;  not  only  the  advantages  Qf  Interoomiini- 
nication;  but  aiso  the  preservation  of  its  national  existence  to  tbe 
present  day.  On  the  other  hand;  the  negro  races  never,  of  their 
own  accord,  made  any  use  of  the^oaInel3  it  was  only  in  company  1 
with  the  conquering  expeditions  and  proselyting  missions  of  the 
Bedouins,  carrying  their  prophet's  doctrined  ov^r  the  whole  of 
Northern  Africa,  that  the  useful  animal  of  tihe  Nedjid,  of  theNaba- 
theans,  and  of  all  the  countries  inhabited  by  Aramean  races,  spread 
to  the  westward,  and  was  introduced,  among  the  .black  population. 
The  Goths  took  camels  as  early  as  the  fourth  century  to  the  Lower 
Istros  (the  Danube),  and  the  Ghaznovidies  conveyed  them- in  much 
larger  numbers  as  far  as  India  and  the  banks  of  the  Ganges/'  We 
must  distinguish  two  epochs  in  the  diffusion  of  the'  eamel  through- 
out the  northern  part  of  the  African  continent;  one  under  tihe  Ptole- 
mies, operating  through  Cyrene  oh  the  whole  of  the  ncMrth-west  of 
Africa ;  and  the  Mohammedan  epoch  of  t^e  conquering  Arabs. 

It  has  long  been  a  question,  whether  those  domestic  aninials  which 
have  been  the  earliest  companions  of  majikind— oxen,  sheep,  tl(^, 
and  camels — are  still  to  be  met  with  in  a  state  of  original  wiHness. 
The  Hiongnu,  in  Eastern  Asia,  belong  to  the  nations  whq  earliest 
tamed  and  trained  wild  camels  as  domestic  animals.  The  compiler 
of  the  great  Chinese  work,  Si-yu-wen-kien-lo,  (Historia  Begionum 
occidentalium,  qusD  Si-yu  vocantur,  visu  ci  auditu  cognitarom,)  affirms 
that,  in  the  middle  of  the  18  th  century,  wild  camels,  as  well  as  wild 
horses  and  wild  asses,  still  wandered  in  East  Turkestan.  Hadji 
Chalfa,  in  his  Turkish  Gt^ography,  written  in  the  Vltii  oentnry, 
speaks  of  the  frequent  chase  of  the  wild  camel  in  the  high  plains 
of  Kasligar,  Turfan,  and  Khotan .  Schott  translates,  from  a  Chinese' 
author,  Ma-dschi,  that  wild  camels  are  to  be  found  in  the  countries 
to  the  north  of  China  and  west  of  the  Hoang-ho,  in  Ho-si  or-  Tan- 
gut.  Cuvier  alone  (R^gne  Animal,  t.  i.  p.  257)  doubts  the  pre- 
acint  existence  of  wild  camels  in  the  interior  of  Asia..  He  believes 
they  have  merely  "become  wild;"  because  Calniucks^  and  others 
having  Buddhistic  religious  affinities  with  them,  set  camels  and  o>ther 
animals  at  liberty,  in  order  "to  acquire  to  themselves  merit  for  the 
'^ther  world."     According  to  Greek  witnesses  of  the  times  of  Ar- 
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temidoros  atid  Agatharehides'  of  Oudns,  the  Ailanitio  Gulf  of  the 
Nabatheans  ^fks  the  home  of' the  wild  Arabian  camel.  (Ritter's 
Aflien,  bd.  viii.,  s.  670,  672,  and  ^746.)  The  discovery  of  fossil 
camel  bones  of  the Ooncient. world  by  Captain  Caatley  and  Doctor 
Falconer,  in  1-834,  in*  the  snbJSimalaya.  range  of  the  SewaHk  hills,  is 
pecoliarlyjieseryhig  of  nptioe%  These.bone^  were  found  with  other 
ancient  Ixmes  of  mastodons,  of  true  elephants,  of  giraffes,  and  of  a 
gigiM^tic  knd  tortoise  (Golossochelys),  tw^ve  feet  in  length  and  six 
feet  in  height. '  (Humboldt,  Cosmos,  Engl.  ed.  vol.  i.  p.  26j8.)  This 
cam,el  of  the  Anoient  World  has  received  the  name  of  Camelus 
sivalensis,  bilt  dofes  nDt  show  any  considerable  difference  firoin 
the  still 'livmg.^gypfpn  and  Baotrian  camels  with  one  and  two 
humps. '  Forty  dunels  have  very  recently  been  introduoed  into  JaVa, 
having  beeir- brought  there  from  Teneriffe.  (Singapore  Journal  of 
tha  Indian  Archipelago^  1847,' p.  206.}  .  The  first  experiment  has 
'been  made  in  Samarang,  In'Hke  manner,  reindeer  have  only  beeii 
introduced  "into  Iceland  from-  Norway  in  the  course  of  the  last  cen- 
.tury.  They  were  not  found  there  when  the  island  was  settled,  not- 
withstffibdingrthe  ptoximity  to  East  Greenland,  and  the  existence  of 
floating  ^masses  of  ice.  .  (Sartorius  von  Waltershausen  physisch- 
geographi9cho  Skizze  von  Island,  1847,  s.  41.) 

(^  p.  27 f-'-ff  B^^ween  theJUaieaid  the  KuenrUinJ' 

„    The  great  highland,,  or  ar  it  is  commonly  called,  the  mountain 
-plateajDL  of  Asia,  which  includes  the  lesser  Bucharia,  Songarei,  Thi- 
bet, Tangut,  and  the  Mogul  (H)untry  of  the  Chaloas  and  Olotes,  is 
^tuated  betweeai  the  36tii  and  48th  degrees  of  latitcrde,  and' the 
:meridiaii8  of  81^  and  118^  E.  long.    It  is  ■  an  erroneous  view  to 
represent  this  part  of  the  interior  of  Asia  as  a  single  Undivided 
monntainoup  gibbosity,  continuou3  like  the  elevated  plains  of  Quito 
and  Mexico,  and  elevated  from '  seven  to  nine-  thousand  feet  above 
the  level  of  the  sea.  .  That  there  is  not  in  this  sense  any  undivided 
'  mountain  Tplateau  in  the  ipterior  of  Asia,  has  already  been  shown  by 
me,  in  n^y  ^^  Besearches  respecting  th6  Mountains  of  Northern  Indiaw^' 
(Humboldt,  Premier  M4moire<  sur  lefs  Mcmtagnes  de  I'lnde,  in  Aa 
Annales  de  Ghunie  et  de  Physique,  t.  iii.  1816^  p.-  303;  Second 
M^oire^  t.  xiy.  1820,  pp.  5-55.) 
7  •   ^ 
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Mj  yiewB  oonoexiuDg  the  geographioal  laage  of  plaiitgy  ancl  ^ 
mean  degree  of  temperature,  requisite  for  certain  kind^  of  oultiYS- 
tion^  had  early  led  me  to  entertain  oensideFable- doubts,  aa  to  the 
continuity  of  u  great  Tarteiian  plateain  betwe^  the  Himalaya  and 
the  Altai.  Writers  continjied  to  characteriiie  this  plateau  aa.ii  had 
been  described  by  Hippocrates  (De  iE!re  ct  Aqnis;  §  zon.  p.  7^; 
as  'Hhe  high  and  naked  plidns  of  .6cytjhi%  which^  without  being 
crowned  with  ihountains^  rise  and  extend  .to.  b^^eath  the  cobstda* 
tion  of  the  B^ai"  Klaproth  has  the  undenial^  merit  of  having 
been  the  first  to  ibake  us  acquainted  witii  the  tme  positiony  extenl^ 
and  direction  of  two  great  and  -entirely  distinct  diains  of -mountaiitt 
-^the  Euen-liin  and  the  Thian^schan,  in  a  part  of  Aida  which  is 
better  entitled  ^lothiB  name  of  ^^  central^  than  Kdsfaineer,  BaltistaO; 
and  the  Sacred  Lakes  of  Thibet  (the  Manasa  and  the  BaVariahrada): 
'The  importance  of  the  Celestial  Mountains^.^  ThianrsehaU;  had 
indeed  been  already  surmised  by  Pallas,-  wi^ut  his  hflBing:  amm  of 
their  volcanic  nature ;  but  this;highly-^iffced  investigator  of  natoie; 
hampered  by  the  then  prevailinghypothesis  of  a  dogtnatic  and  &D- 
tastic  geology,  firmly  believing  in ^^ chains  .of  mountains. i^dialdng 
from  a  centre/'  saw  in^the  JBogdo  Oola  (the  Moos  Augustus,  (S 
culminating  point  of  the  Thian-schan)  i^ch .  a  ^central  node,  from 
whence  all  the  Asiatic  mountain  chains  diverge  in  rays,  and  which 
dominates  over  all  the  rest  of  the  continent  l^        ■    .. 

The  erroneous  idea  of  a  single  vast  elevated  plain  occupying  the 
whole  of  .Central  Asia,-  the  ^^  Plateau  de  la  Tartaric,''  took  its  riise  m 
France,  in  the  latter  half  of  the  18th  century.  -It  was  the  result  of 
historical  combinations,  and  of  a  not  sufiiqiently  attentive  study  of 
the  writings  of  the  celebrated  Venetian  traveller,  as  well  as  of  the 
naive  relations  of  thoise  diplomatic  monks  who,  inthe  IStli  and  14th 
centuries,  (thanks  to  the  unity  and  extent  of  the  Mogid  -empupe  at 
that  time,)  were  able  to  i^raverse  almost  the  whole  of  the  interior  of 
the  continent,  from  4Jie  ports  of  Sjria  and  of  the  Caspian  Sea  to  the 
shores  t)f  the  Pacific  on  the  east  coast  of  China.  If  -a  more  exabt 
acquaintance  with  the  l^guage  and  ancient  literature  of  India  had' 
dated  farther  hack  among  us  than  half  a  century,  the  hypothesis  cf 
this  central  plateau,  occupying  the  wide  space  between  the  Hima- 
Jajra  and  the  south  of  Siberia,  woiadd  no  doubt  have  had  adduced  initfl 
Bupport  an  ancient  and  venerable  aufliont^  ixoov  V3Cka.\»  ^\a5ife,   '^<^ 
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poem  of  -the  Mahabharata  appears^  in  thei  geographical  fragment 
£hidcIimakanda^to  describe  ^  Mem'^  not  so  much  as  a  monntauik^  as 
iia  enormous  elevation  of  the  land^  which  supplies  wiUi  water  lit 
onoethe  Ssonroes  of  the  QangeS;  those  of  the  l^adrasoma  (Irtysh), 
and  tiMBB  ^ihe  forked^Ozos.  The^d  physnco-geogfaphical  yiews^'were 
intemdngledili  Enrope  with  ideas  of  other  kinds;  and  with  mythical  ' 
lereties  rdating  to  the  origin  of  mankind.  It  Was  md  that  the 
^tiii^Mbd  regions  frGOL  which  the  waters  first  retreated,  (geolo^sts  in 
general  were  hag  averse -to  th^  theory  of  elevation,)  must  also  have 
received  th^''  first  g»ms^  of  oivilisation.  flebrftizing  systems  of 
geoio^^  and  vi^ifs  connected  with,  die  Deluge  and  supported  by 
local  &aditlons,  &vored  these  assumpiaons.  The  intimate  connec- 
tion between  timd  and  space,  between  the  b^nnihgs  at  social  order 
and  the  plastic  character  of  the  sur&ee  of  the  earth/lent  to  the  sup- 
|M0ed>' uninterrupted  Pliateaa  of  Tartary''  a  peculiar  iiAportance, 
and  an  almoBt  moral  interest  Acquisitions  of  positive  knowledge, 
the  late  matured  fruit  of  .scientific  travels  vod  direct  measurements, 
as  weiLas  of  a  frmdamental  study  of  Asiatic  languages  and  literature, 
especially  thos^  of  China,  have  gradually  demonstrated  the  inac- 
curacies and  exaggerations  of  those  wild  hypotheses.  The  mouiitain 
plains  (opoicidta)  of  Oentral  Asia  ar6  no  longer  regarded  as  the 
cradle  of  civilization  and  the  primitive  seat  of  all  arte  and  doiences. 
The  Micient  nation  of  Baill/s  Atlantis,  happily  described  by 
d' Alembert  as  "having  tiinght.  us  everything  but  their  own  name 
and  existence,'^  has  vanished.  The  supposed  iuhabitants  of  the 
Oceanic  Atlantis  had  already  been  treated,  in  the  time  of  Posidonius, 
in  a  no  less  derisive  manner.  (Strabo,  lib.  ii.  p.'  102 ;  and  lib.^  ziii. 
p.  698^  Oasaub.) 

-  A  plateau  of  considerable  but  y&ej  unequal  elevation,  having  the 
names  of  Gobi,  Seha-mo  (sand  desert),  Scha-ho  (sapd  river)^  and 
Hanhai,  runs  in  a  SSW.-NNE.  direction,  with  little  interruption, 
frt)mJEiastem  Thibet  towards  the  mountain  knot  of  Kemtei  south  of 
Lake  .Baikal.  This  swelling  of  the  ground  is  probably  anterior  to 
the  elevation  of  the  mountaii)  chains  by  which  it  is  i^itergbcted;  it 
is'situated,  as  already  remarked,  between  79°  and  116°  long,  from 
Paris,  (819  and  llS**-  B.  from  Greenwich.)  Measured  at  right 
angles  to  ito  longitudinal  axis,  its  breadth  is,  in  tTie  BOut\i  \ifefew«: 


76  STEPPES  ANI>  DESERTS, 

Ladak;  Gertop;  and'H'lassa^  (the  seat  bf.the  Great  laoD&y}  720  geo- 
gn^hical  miles;  between  Hamr  ia  the' Celestial  Moantains,  and 
the  great  bend  of  tbe  Hoang-Jio  near  the  In-schan  chain/ hardly 
480;  and  in  th^  north^  between  the  Elhflnggai;  Di^i^re  the  great  dity 
,of  Eiirakhorum  once  stood^  and  the  -chain  of  Khin-gan-Pet&cha, 
.which  rans  north,  and  south  (m  the  part  of  .the  Gobi  ixaversed 
in  ^veiling  from  Kiachta  by  Urga  to  Fekin)  760  geogra- 
phical miles.  The  whole  extent  of  this  swellhig  ground^  whidi 
mn&t  be  carefully  distinguished  from  the  far  more  elerated  manntaiB 
range  to  the  east;  may  be  approximately  estimated,  taking,  itei  hi- 
flections  into  account,  at  about  three  times  the  area  of  Franodv.  The 
map  of  the  mountain  ranges  and  volcanoes  of  Centrid  Asia,  (Carte 
der  B^gketten  und  Yulkane  yon  Central- Asien),  constructed  by 
me  in  1839,  but  not  published' until' 1*843^,  shows  in  ^e  clearest 
jnanner  the  hypsometric  relations  between  the  mountain  ranged  and 
the  Gobi  plateau.  It  was  founded  on  the  critical  employment  oi  aH 
the  astronomical  detemiinations  accessible  to  me,  and  on  a  irast^ 
amount. of  orographic  description,  in  which  . Chinese  literature  is 
beyond  measure  rich,  examined,  at  my  request  by  Klaproth  an^ 
.Stanislas  Jtilien.  My  itaap  marks  the  mean  direction-  .and  the 
height  of  the  mountain  chains,  and  -represents  the  leading  features 
of  the  interior  of  the  continent  of  Asia,  from  80^  to  60*^  of  ifoith 
latitude,  and  between  the  mieridians  of  Kherson  Mid' Pekin.  It 
differs  materially  from  any  previously  published  map. 

The  Chinese  have  enjoyed  a  threefdd'  advantage -towardt?  the 
collection  of  so  gr^t  an  amount  of  prpgiaphic  data  in  the  highlands 
of  Asia,  and  more  especially  in  the  regions  (hitherto  so  little  kaown 
in  the  west)  north  and  south  of  the  Celestial  mountains,  between 
the  In-schan,  the  mountain  lake  Khuku-noor,  and  the  banks  of  the 
Hi  and  the  Tarim.     The  three  advantages  I  allude  to  are, — ^the 
militaiy  expeditions  towards  the  west,  (undex  the  dynasties  of  &aii 
and  Thang,  122  years  before  our  era,  and  again  in  the  ninth  centiDUcy^ 
when  conquerors  advanced  as  far  as  Ferghana  and  to  the  borders  of, 
•  the  Caspian,)  together  with  the  more  peaceful  conquests  of  Budd- 
histic pilgrims; — the  religious  interest  attaching  to  certain  lofty 
mountain  summits  on  account  of  .sacrifices  to  be  periodically  offered 
^ere; — and  the  esuAj  and  general  use  of  the  eompass  in  giving  the 
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directions  of  mountains  and  of  nvera.  The  ^owledge  and  nse  of 
the  ^5  Sbuth  pointing''  of  the  magnetic  needle  twelve  centuries  before 
our  era,  has  given  to  the  orogra^ic  and.  hydrographic  descriptions 
of  countries  bj  the  Chineise;  a  great  superiority  over  the  descriptions 
of  the  same  kind  which  (j^reek  or  iRopnan  writers  have  bequeathed 
to  us/  and  which  are'  besides  extremely  few.-  The  acute  and  saga- 
cious Strabo  was  alike,  imperfectly  acquainted  witl^  tiie  direction  of 
the  Pyrenees,  and  with  those  of  the  Alps  and  of  the  Apenjiines. 
(Compare  Slrabo,  Ub.  ii.  .pp^  71  and  128;  lib.  iii.'  p.  137;  lib.  iy.  p. 
199  and  202;  lib.  v.  p,  211,  Casaub.) 

To  the  lowlands  belong  almost  the  whole  of  Northern  Asia  to  the 
northnwest  of  the  yolcanic  chain-of  the-  Thian-sehan;*-^the  Steppes  to 
the  north  of  the  Altai  and  of  the  Sayan-  chain  ;*— the  eoimtries  which 
extend  from  the  mountains  of  Bolor,  or  Bulyt-Tairh,  (^^  ditjud  moun-^ 

direction,  and  from  the  uppjer  Oxus^  (whose  sources  were  found  by 
the  Buddhistic  pilgrims  .Hi^n^thsaUg  and  Song-yun-  in'  518  and 
629,  by  Marco  Polo  in  1277,  ind'by  Lieutenant  Wood  in  1838,  in 
the  Pamer  Lake/  Sir-i-kol,  Lake  Victoria,)  towards  the  Caspian; 
and  from  Tenghir  or  the  Balkhash  Lake  through  the  Kirghis^ 
Steppe,  towards  the  sea  of  Aral  and  the  southern  extremity  of  the 
Ural  mountains.  As  compared  with  high  plains' of  60.00  to  10,000 
feet  above -the  level,  ojf  the  sea,  it  may  be  wel!  permitted  to  use  the 
expressions  of  "lowlands"  for  flats  of  little  more  than  200  to  1200 
feet  of  elevation.  The  lowest  of  the  last  two  numbers  corresponds 
nearly  to  the  altitude  of  the  town  of  Mannheim,  and  the  highest 
to  that  of  Geneva  and  Tubingen.  If  the  word  plateau,  so  often 
misemployed  in  tnodem  works  on  geography,  is  to  have  its  use  ex- 
tended to  deviations  which  hardly  presient  any  sensible  difference  in 
climate  and  vegetation,  the  indefiniteness  of  .the  expressions  "high- 
lands and  lowlands,"  which  are  only  relative  terms,  will  deprive 
physical  geography  of  the  means  of  expressing  the  idea  of  the  con- 
nection between  elevation  and  climate,  between  the  profile  or  relief 
of  thi6  ground  and  the.  decrease  of  temperature.  When  I  found 
myself  in  Chinese  Pisungarei,  between  the  boundary  of  Siberia  and 
Lake  Dsaisang,  at  an  equal  distance  from  the  Icy  Sea. and  from  the^ 
month  of  tba  Qangea,  I  might  weU  consider  my^lf  in  Centra  Ksa&« 
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*rhe  baroineter^ however^  soon  taii^ht  me  that  the  .plains. throngh 
which  the  Upper  'Irtysh  flows,*  between-  iJstkamenogorsk  and  &e 
Chinese  Dzungaiian  Post,  Chonimaiiaehn/  (sheep-bl^tingj  are 
scarcely  raised  850^  or  at  the  most  1170;  feet  above  the  lerel  of  the 
sea.  Pansner's  older  barometric  measnremenis  (which,  however, 
were  not  published  imtil  after  my  expeditiion)' are 'Confirmed  by 
mine.  Both  refute  the  hypothesis  of  Chappe^  relative  to  the  supposed 
high  elevation  of  thiB  batiks  of  the  Irfysh,  in-  Sonthe^L  Siberia;  an 
hypothesis  based  on  estimationa^of  river  dedivities.  .  £ven  6iHher 
to  the  East,  Lake  Baikal  is  only  ^22  toises,  or  1420  English  feet, 
'atx)V«  the  level  of  the  seA>  .  .      .      -  ■       ,  -.•. 

■  In  order  to  connect  ihe^  idea  of  the  relation  of  Ihe  terms  Imolandi 
and  highlands,  and  of  tlie  yarioas  gradations  In  the  heighjb  of  ele- 
vated plains  or  undulating  grounds,  with  actual  examples  aecertained 
by  meas\ir^ent,  t  have  Subjoined  a  table,  forming  an  ascending 
scale  of  such  districts  in  different  parts  of  the  globe.  What  I 
hove  -said  above.respet^ting  the  mean  l\eight  of  those  Asictip  ^ainS; 
which  I  have  termed  lowlands,  Dotay  be  .ix)m|)ared  with  the  f oUowisg 
numbers :— ^  ^ 


Toiset.    Bnglishftct 

Plateau  of  Auvergne 170    ,        1087 

"  of.  Bavaria  ,  .  ,  ; 
««  .  of  Castille  .  .  i  . 
«      of  Mysore    .    ,    * ,  . 


of  Caraccas', 
of  Popayan 


360  1663 

350     .        2239 


46.0  .2942 

480  .  3070 

900.  6756 


«  Tpupd  Lake  Tzana  (in  Abjrssima)  .     95Q  "   ;  '  6^6      -' 

«  ofthe.OrangeRiver(inSou*i  AfVica)  1000  -  6396 

«*  '  of  Axum  (in  Abyssinia) -  .     ,    .  .   IIOQ  .    7034      ' 

**  .of  Mexico    .     .     ...     ...    .     .  ..1170  ..   ^7483 

w  of  Quito,    .     .     ...,     ,   '.    ..     .  .1490  '9528      .,. 

"  of  the  Province  de  los  Pastes  .    .  .1600  '10231 

<*  round  Lake  Titiaca    ,     •'    •     •     .  .  2010  12868 

No  l^ortion  of  the  flo-oalled  Desert  of  Gobi  (parts  of  whidk  ^con- 
tain fine  pastures)  has  been  so  thoroughly  explored  in  resp^.to  the 
differences  of  elevation  as  the  aone,  of  nearly  600  geographical 
rnHea  in  breadth^  between  the  sources  of  the  Selenga  and  tiie  grtii 
WkU  of  Cbina^    A  very  exact  senea  oS  \».TOTaft^'G  Vs^^lliai^Tto. 
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executed  nnder'tbe  niuspices  dft]i&  Academy  of  St.  Petersburgh  by  two 
distmgtdshed  sayans,  the  astronomer  (xeorge  Fusa^  and  the  botanist 
Bunge.  In  the  year  1832  they  aecompanied  the  ipaission  of  Greek 
monks  to  Pekin^  to  establish,  there  one  of  .the  magnetic  stations  re- 
oommended  by  me...  The  mean  height  of  this  part  of  Grobi  does 
not  amount;  as  had  been  too  hastily  infcfnred  fironi,  the  measurement 
of  neighbonnng  summits  by  the  Jesuits  Gkrbillon  and  Yerbiest,  to 
from'  7600  to  8000  JgSrench  (8000  to  8500  Eiagliah)  feet,  but  only 
to  little  more  than-  half  that  heig^t^  or  barely  4000  French  or  4264 
flnglish  feet  Between  Erghi,  Dnrma,  i^nd  Scharaburguna,  the 
ground  is  only  2400  French,  or  '2558  English  feet  above  the  level 
of  tho  sea,  or  hardly.  300  French  (320  English)  feet  higher  than 
the  plateau  of  Madrid.  Erghi  is  situated  midway, In  fait.  45°  31', 
long.  111°  26'  E.  from  Greenwich.  •  There  is  here  a  depression  of 
more  than  ^40  miles  in  breadth,,  in  a  SW.  £nd  NE.  directicfn.  An 
ancient^Mogul  tradition  marks  it  as  the  bottom  of  a  former  inland 
*sea.  There  are  found  in  it  reeds  and  saline  plants/  mo9tly  of  the 
same  kinds  as  th()§e  on  the  low  shores  of  the  Caspian.  In  this 
central  part  of  the  desert  there  are  small  salt  lakes,  from  which  salt 
is  carried  to  China.  According  to  a.  singular  opinion  very  prevalent 
among  the.  Moguls,  the  ocean  will  one  day  return  and  establish  its 
empire  anew  in  Gobi. .  One  is  reminded  of  the  Chinese  tradition  of 
the  bitierlalee^  m  the  anterior  of  Siberia,  mentioned  by  me  in  an- 
other work.  (Humboldt,  Asie  Oentrale,  torn.  ii.  p.  141 ;  Klaproth, 
Asia  Polyglotta^  p.  232.)  The  valley  or  basin  of  Kashmeer,  so 
enthusiastically  extolled  by  Bemier,  and  but  too. moderately  praised 

.  by  Victor  Jaequemont,  has  also^ven  occasion  to  great  hypsometric 
exaggerations.  By  a  careful  barometrical  measurement,  Jaeque- 
mont found  the  height  of  the  Wulur  Lake  in  the  valley  of  Kashmeer, 
not  far  from  the  chief  city  Smnagur,  836.toises,  or  5346  English  feet. 
Uncertain  determint^tions  by  the  boiling  point  of  water  gave  Baron 
Carl  von  Htigel'  a  result  of  910,  and  Lieutepant  Cunningham  only 
790.toises.  (Compare  my  Asie.Centrale,  tom,  Ui.  p.  310,  with  the 
Journal  .of  the  Asiatic  Society  of  Bengal,  .vol.  x.  1841,  p.  114.) 
KMhmeer,-— respecting  which,  in  Germany  particularly,  so  much 
ihterest  has  been  fdt^  but  the  delightfulness  of  whose  climate  '-^ 

^  mmderMjr  unpaired  by  four  months  of  winter  sno^  m  \5afc  ^ 
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of  Sirinagur  (Carl  von  Hiigel;  Elasohmir,  bd:  ii..B.  196), — is  not 
situated^  as  is  often  supposed,  upon  the  ridge  of  the  Himalayay  but 
is  a  true  cauldron-shaped  yalley  (Kesselthal,  Galdera)  on  the 
SQuthem  declivity  of  those  mountains.  On  the  south-^est,  where 
the  rampart-like  elevation  of  the  Pir  Panjal  separates  it  from  the  Pon- 
jaub,  the  snow-cgyered  summits  are  crowned^  aceording-to  Yigne, 
with  formations  of  basalt  and  amygdaloid.  .  The  latter. -fonoation 
has 'received  Iprbm  the  natives  the  dharacteristio  name  of  ^^jchisehak 
deyu/'  marked  by  the  deviFs  smallrpox.  .  (Vigne,  Travels  in  Kash- 
meer^  1842,  vol.  i.  pp.  237*293^)  The  beauty  of  its  vegetatipn  has 
from  the  earliest  timeS:  been  very  differently  described,  according  88 
die  visitor  came  from  the  rich  and  Itixuriant  vegetation  of  India,  or. 
from  the  northern  regions  of  Tiukestan,  "Samarcaiid,  and  Ferghana, 
it  is  also  only  very  recently  that  clearer  view^  have  been  obtained 
respecting  the  elevation  of  Thibet;  the  level  of  the  plateau. having 
long  been  most  uncritically  confounded  with  the  summits  which:  tise 
from  it.  i  Thibet  occupies- the  interval  between  the  two  great  chains^^ 
of  the  Himalaya  and  the  Kuen-liin,,  forming  ike  i:aised  ground  of 
the  valley  between  them.  It  is  divided  from  east  to  west,  both  by 
the'  natives  and  by  Chinese  geography,  into  three  portioni^.  X^ppff  - 
Thibet,  with  its  capital  city  H'lassa,  probably  1$00  toises  (9590 
English  feet)  above  the  level  of  the  sea;— Middle  Thibet,  with* the. 
town  of  Leh'  or  Ladak  (1563  toises,  or  9995  English  feetj; — ^and 
Little  Thibet,  or  Baltistan,  called  the  Thibqt  of  Apricots,  (Sari 
Boujtan,)  in  which  are  situated  Iskardo  (985  toises,  or  6300  Englisk 
feet),  Grilgit,  and  south  of  Iskardo  but  on  the  left  bank  of  the  Indus, 
the  plateau  of  Deotsuh,  measured  by  Vigne,  and  found  to  be  1873 
toises,  or  11,977  English  feet.  On  examining  all  the  notices  that 
we  possess  respecting  the  three  Thibets,  (and  which  will  have  re^ 
ceived  in  the  present  year  a  rich  augmentation  by  the  boundary 
expedition  under  iJie  auspices  of  the  governor-general.  Lord  Dal- 
housie,)  we  soon  become  convinced  that  the  region  between  the 
Himalaya  and  the  Kuen-liin  is  no  unbrokecr  plain  or  table  land,  but 
that  it  is  intersected  by  mountaip  groups,  undoubtedly  belonging  to 
wholly  distinct  systems  of  elevation.  There  are,  prqperly  speaking, 
very  few  plains}  the  most  considerable  are  those  between  Gertop, 
I>aba^  Schang'tbung  (Shepherd's  Plain),  tlic  Ti«k.\Iv?^  covjcoJcrg  ^1  ^<a 
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-  Shawl-goat,  and  Schipke  (1634  toises,  10^450  English  feet);— 
tliose  roimd  Ladak;  which  'have-  an  elevation  of  2100  toiges,  or 
13^430  English  feet,"  and  must  not  be  confounded  with  the  depression 
in  which 'the.  town  is  situatedj-r-and  lastly,  the  platean  ef  tHe  Sacred 
Lakes  Manasa  andjlayans^rada  (prphahly  2345  toises),  which  was 
visited 'so  early  as  1625,  by  Pater  Antonio  de  Andrada.     Other 
parts'  are   entirely  filled  with  crowded,  moanttinooB  elevations, 
"rising,"  as  ia  recent,  traveller  expresses  it,  "like  the^waveS  of  a 
vast  ocean."     Along  the  rivers,  *  the  Indus^  the  Sutlej,  and  the 
Yam-dzangbo-tsohu,  which  was  formerly  regarded  as  identical  with 
the  Bhthma-putra,  points  have  been  measured  which  are  only  be- 
tween* lOSiO  and  UOOtoises  (6714  and  8952  English  feet),  above 
the*  level  of  the  sei;  so  also  with  respect  to  the  Thibetian  villages 
of  Pangi,  Kunawta*,  Kelii^  and  Murung*  (Humboldt,  Asie  Centrale, 
t  iii.  pp.  281-3-2^.)     From  many  carefully  collected  measurements  • 
of  elevation  1  think  1  may  conclude  that  the  plateau  of  Thi^bet, 
bfj^ween  73**-  and  85°  E.  long.,  dofes  not  reach  a  mean  height  of 
1800'  toises  (11,510  English  feet);  this  is  hsCrdly  equal  to  the 
height  of  the  fertile  plafn  of  Caxamarca'  in  Peru,  and  is  211  arid 
337'toises  (J350  and  2154  English  feef)  less  than  the  height  of 
the  plateau  of  Titlcaca,  and  the  street  pavement  of  the  Upper"  Town 
of  Potosi  (2137  toises,  18^665  English  feet). 

That,. outside  of  the  Thibetian  highlands  and  of  the  Gobi,  the 
boundsuries  of  which -have  been  defined  above,  there  are  in  Asia, 
between  tha  parallels  of  37°  and  48**,  considerable  depressions  and 
even  true  lowlands,  where  one  boundlesq.  uninterrupted  plateau  was 
formerly  imagined  'to  eiist^  is  sho^n  by  the  cultivation  of  plants 
which  cannot  thrive  without  a  certain  degree  of  heat.  An  attentive 
study  of  the  travels  of  Marco  Polo,  in  which  the  cultivation  of  the 
vine  and  the  production  of  cotton  in  northern  latitudes  are  spoken 
of,  had  long  called  the  attention  of  the  acute-KlaprOth  to. this  point. 
In  a  Chinese  work,  entitled  "Information  respecting  .the  recently- 
subdued  Barbarians  (Sin-kiang-wai-tan-ki-lio),*^  it  is  said,  "the 
country  of  Aksu,  somewhat  to  the  south  of -the  Celestial  Mountains 
(the  Thian-schan),  near  the  rivers  which  form  the  great  Tarim-gol, 
produces  grapes,  pomegranates,  and  numberless  other  excellent 
fruits;  also  cotton  (GkHssypium  religiosum),  wbicli  oovei^  \XvfcM.^ 
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like  yellow  clouds.  .  In  the  summer  'the  heat  is  ezoeediogfy  gjK^ 
and  in  winter  there  is  here,  as  at  Turfan^  neither  severe  cold. nor 
heavy  snow/'  The  district  round  Khotan,  EJashgar^  and  Tarkand, 
still  pays  its  Ixibute  in  home-grown  oottoii  as  it  did  in  the  time  of 
Maroo  Pola  (H  Milione  di  Marco  Volo,  pubbl.  dal  Cpnte  Baldelli, 
t.  i.  pp.  82  and  87.)  ^  In  the  Oasis  of  Hami  (Khamil)^  above  200 
miles  east  of  Aksu,  orange  trees,  pomegranates,  and  vin^,  who0e 
.  fruit  b  of  a  superior  quality,  grow  and  flourish. 

The  products  of  cultivation  which'  are  thus  noticed  imply  ^ 
existence  of  only  a  small  degree  of  elevation,  and  that  over  extensite 
districts.  At  so  great  a  distance  from  any.  coast,  and-  in  those 
easterly  meridians  where  the  cold  of  winter  is  known  to  exceed  that 
of .  corresponding  latitudes  nepxer  our  own  part  of  thd  wbdd,  t 
plateau  which  should  be  as  high  a^  Madrid  or  Munich  might  indeed 
have  very  hot  summers,  but  would  hardly  have,  in  43®  and  44*** 
latitude,  extremely  mild  winterd  with  scarcely  any  snow.  .Near  the 
Caspian,  83  English  feet  below  the  level  of  the  Black  Sea,  at 
Astrachan,  in  46°  21'  lat.,  I  saw  the  cultivation- of  the  vme  greatly 
favored  by  a  high  degree  of  summer  heat;  but  the  winter  eoldifl. 
there  from  —20°  to  —25°  Cent.  (—4°  to  —13*^  Fahr.)  ft  is 
therefore  necessary  to  protect  ijhe  vines  after  November,  by  sinking 
them  deep  in  the  earth.  Plants  which  live,  as  we  may  say,  only  in 
the  summer,  as  the  vine,  the  cotton  bush,  rice,  and  melons/  may 
indeed  be  cultivated  with  success  between  the  latitudes  of  40°  and 
44°  on  plains  of  more  than  500  toises  (3197  English  feet)  elevar 
tion,  being  favored  by  th6  powerful  radiant  heat ;  but  bow  could  the 
pomegranate  trees  of  Aksu,  and  the  orange  trees  of  Hami,  whose 
fruit  P6re  Grosier  extolled  as  distinguished  for  its  goodness,  bear  the 
cold  of  the  long  and  severe  winter  wMch  would  be  the  necessary 
consequence  of  a  considerable  elevation  of  tTie  land?  (Asio  Centrale, 
t.  ii.  pp.  48-52,  and  429.)  Carl  Zimmerman  (in  the.  learned  Anar 
lysis  of  his  "  Karte  von  Inner  Asien,"  1841,  s.  99)  hyaa  made  it 
appear  extremiely  probable*  that  the  Tarim  depression,  i.  e.,  the 
desert  between  the  'mountain  chains  of  the  Thian-schan  -and  the 
Kuen-lun,  where  the  Steppe  river  Tarim-gol  empties  itself  into  the 
Lake  of  Lop,  which  used  to  be  described  as  an  alpine  lake,  is  hardly 
1200  (1279  English)  feet  abevo  the  level  of  the  sea,  or  only  twice 
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the  height  ^of  Pra^e.  Sir  Alexand^  Barnes  also  assigns  to  that 
of  Bokhara  only  An  elevation  of  1190  English  feet.  It  is  earnestly 
to  t>e  desired;  that  all  doubt  respecting' the  elevation  of  the  plateaux 
of  middle  Asia,  south  of  45°  of  latitude,  ^ould  finaUy  be'  set  at 
rest  by  direct  HiNUPometrie  measurements,  or  by  detenniiuiAioiia  of  the 
boilmg  point  of -water  made  with  more  care  than  is  xtsumBjffffexx  to 
^em.  All  our.  calculations  respecting  the  difference  between  the 
limits  of  perpetual  snow,  fmd  the  maximum  elevation  of  vine  culti- 
vation in  different  elimates,  rest  at  present  on  too  complex  and 
uncertain  eleme9t^«. 

In :  order  to  rectify  in  the  smallest  space  tiiat  which  ^as  said  in 
the  last  edition  of  the  present  work,  relatively  to  the  great  mountain 
systems  which  intersect  the  interior  of  Asia^  I  subjoin  the  following 
general  review. .  We  begiQ  with  the  four  parallel  chains,  which 
follow  with  tderable  regulmty  an  east  and  west .  directioA,  and  are 
conn.Qcted'with  each  other  at  a  *few  detached  points  by.  transverse 
elevations.  I>]ffBrences  of  direction  indicate,  its  m  the  Alps  of 
Western  Europe,  a  difference  in  the  epoch  of  elevation.  Aft&[  ^ 
four  parallel  chains  (the  Altai,  the.Thian-schan,  the  Kuen-luu,.and 
the  HiiTlglaya),  we  have  to  notice  chains  foUowiiig  the  direction  of 
meridians,  viz.  thQ  Ural,  the  Bolor,  tibe  Khingan,  and  the  Chinese- 
chains)  which,  with  the  great  bend  of  the  Thibetian  and  Assamo- 
Bermese  Dzangbortscbu^  run  north  and  south.  Th^  Ural  divides  a 
p^  of  Europe  but  little  elevated  aboVe  the  level  of  the  sea  from  a 
part  df  Asia  similarly  circumstanced.  The  latter  was  called  by 
Berodotiis,(ed.  Schweighaliser,  t.  v.^.p.  204),  and  even-  as  early  as 
Pherecydes  of  Syros,  a  Scythian  or  Siberian  Europe,  including  Ul 
the  countries  to  the,  north  of  the  -Caspian-  and  of  tho  laxartes;  in 
this  view  it  would  4>e  a  continuation  x)f  Europe  ^^  prolonged  to  the 
north  of  Asia.''  - 

1.  The  great  mountain  system  of  the  Altai  (the  '^gold  mount- 
ains'' of  Menander  of  Byzantium,  an  historical  writer  who  lived  as 
early  as  the  7th  century,  theAltai-^alin  of  the  Moguls,  and  the 
Kin-schan  of  th^  Chinese)/  forms  the  southern  boundary  of  the 
great  Siberian  lowlands;  and  Tui^ning  between  50"?  and  52^''  of 
north  latitude,  extends  from  the  rich  silver  mines  of  the  Snake 
Monntains^  and  the  confluence  ^of .  the  Uba  and  the  Ixt^&h,  to  tL^ 
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meridian  -of  Lake  Baikal.  The  divisions  and  nameff  of  the  ^Great"  - 
and  the  ^^  Little  Altu"  taken  from  an^ohscure  passage  of  A^nl- 
ghasi^  are  to  be  altogether  avoided.  (Asie  Centrales  t.  i.  pv  247.) 
The  mountain  system. of  tiie  Altai  comprehends  (a)  the  Altai  j^ro- 
per^  or  KolyWanski  Altai,  the  whole^of  *:v^liich  is  under  the  Eussian 
sceptre;  it  ii»  west  of  the  transverse  opening  of  the  Telezki  Lake, 
which  follows  the  direction  Of  the  meridian;  and  in  ante-hist(mc 
times  probably  formed  the  eastern  shore  of  the  gre^t  arm  of  the 
sea,  by  which,  in  the  direction  of  tiie  still  existing  grot^pi?  -of  lakes, 
Aksakal-Barbi  and  Saiy-Kupa  (Asie  Centrale,  t.  ii;-  p.  1:38)^  1he 
Aralo-Caspian  basin  was  connected  with  the  Icy  Sea:— (6^Eas^  of 
the  Telezki  chain  which  follows  the  direction  of  the  meridilui,  tiie 
Sayani,  Tangnu,  and  ^langom  or  Makkha  chai^is,  all  Mmning  tole- 
rably parallel  with  each  other,  and  in^an  east  and  west  direotion. 
The  Tangnu,  which  sinks  down  and  ^terminates  in  the  baisin'of  the 
Selenga,  has  from  very  ancient  timesr  formed  a  -boundary- between 
the'^Turkish  race  to  the  south,  and  the  Kirghis  (Hakas,  identical 
with  SaxaA)  in  the  north.  (Jacob  Grimm,  Gksch\  der  deutsch'en 
Sprache,  1848,  th.  L  s.  227:)  ft  is  the  ori^nal  seat'of  tiie 
Sambieds  or  Soyotes,  who  wandered  as  far  as  the  Icy  Se%  and  whe  ^ 
were  long  regarded  in  Europe  as  a  nation  belonging  -excluavely  to 
the  coasts  of  the  Polar  Sea.  The  highest  snow-clad-  summits  of 
the  Altaic  of  Kolywan  are  the  Bieluoka  and  the  'K^btunia-PiDais. 
The  height  of  the  latter  is  about  that  of  Etna.  The  Daitfian  high- 
land, to  which  the .  mountain  knot  of  Kemtei  belongs,  and-  on  the 
eastern  side  of  which  is  the  Jablonoi  Chrebfet,  divides^the  depressions 
of  the  Baikal  and  the  Amur. 

2.  The  mountain  system  of  the  Thian-schan,  or  Celestial  Mount- 
ains, the  Tengri-ta^  of  the  Turks  (TiAiu)  and  of  the  kindred  race 
of  the  Hiongnu,  is  eight  times  as  long,  in  an  east  andjvv^est  dij^ecdon, 
as  the  Pyrenees.  Beyond — i,  c.  west  of  its  intersection  with  the 
transverse  or  north  and  south  chain  of  the  Bolor  and  Kostiyrt,  thfe 
Thian-schan  bears  the  names  of  Asferah  and  Aktagh^  is  -rich  in 
metals,  and.  has  open  fissures,  which  emit  h'ot  vapors,  luminotisat 
night,  and  which  are  used  for'  obtaining  sal-ammoniac-  (Asie  Cen^ 
trale,  t-  ii.  pp.  18-20.)  East  of  the  transverse  Bolor  and  Kosyiirt 
cbaiiij  there- Mlow  successively  In  the  JChian-schan — ^the  Kashgar 
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Pass  (Ka^gar-dawau);  the  Glacier  Pass  of  Ej^parle,  which  leads 
to  Kutch  and  A^su  in  the  Tarim  Basin;  the  yolcano  of  Pe-schan, 
which  sent  forth  fire  and  streams  of  lava  at  lout  as  late  as  the 
middle  of  the  seventh  century;  the  great,  snow-covered,  massive 
^el^vation,  Bogdo-Oola;  the  Solfatara  of  Urumsti,  .which  famishes 
sulphur  and  sal-ammoniac  (nao*scha),.  and  is  situated  in  a  coal  dis- 
trict; th^  still  active  volcano  of  l!arfaji  (or  volcano  of  Ho-tscheu 
or  Bischbalik)^  almost  midway  between^ the  meridians  of  Turfan 
(Kune-Turpan),  and  of  Pidjan.     The  volcanic  eruptions   of  .the 
Xhian^^chan  chain^  recorded  by  Chinese  historians,  reach  as  far  back 
as  the  year  89  A.  j).,  when  th&Hiongni^  of  th^  sources  of  the  Irtysh 
were\pursued  by  the  Chinese  army  as  far  iis  Kutch  and  Kharaschar 
(EJaproth^  Tableau  hist,  de  I'Asie^p.  .108).     The  Chinese  General, 
Teu-bian',  surmounted  th^  Thian-sehan,  and  saw  ''the  Fire  Mount- 
ains which  send  out  masses  of.  molten  rock  that  flow  for  many  Li./' 
.    The  great  distance  frpm  the  s^a  of  the  volcanoes  of  i^e  interior 
of  Asia,  is  a  remarkable  and  solitary  phenomenon.     Abel  E^musat, 
in  &  letter  to.  Cordier  (Annales  des  JJIines,  t.  v.  1820,  p.  137),  first 
directed  the  attention  of  geologists  to  this  fact.]    The  distance, ibr 
example,  in  the  case  of  the  volcano  of  Pe-schan^  to  the  north,  or  to 
the  Icy  Sea  at  the  mouth  of  the  Obi,  is  1528  geographical  miles; 
to  the  south;-  or  to  the  mouths  of  the  Indus  and  the  Ganges,  1512 
geographical  miles;  to  the  west,  1360  geographical  miles  to  the 
Caspian  in  the  Gulf  of  Karaboghaz;  and  to  the  east,  1020  geogra- 
phical miles  tp-the  shores  of  the  Sea  of  Aral.     The  active  volcanoes 
of  the  New  World  were  previo\isly  supposed-  to  offer .  the  most,  re- 
markable instanj^s  of  such  phenomena  at  a  great  distiwce  from  the 
sea;,  their  distance,  however,  is  only  132  glographical  miles,  in  the 
case  of  the  volcano  of  Popocatepetl  in  Mexico,  and  only  92,  104, . 
and- 156  ^geographical  miles  in  those  of  the  South  American  vol- 
canoes Sangai,  Tolima,  and  de  la  Fragtia,  respectively.     I  exclude 
£rom  these^tatements- all  extinct  volcanoes,  and  all  trachytic  mount- 
ains which  have  no  permanent  connection  with  the  interior  of-  the 
earth.   (Asie  Centrale,  t.  ii.  pp.  J6-55,  69-77,  and  341-356.)   East 
of  the  volcano  of  Turfan,  and  of  the  fertile  Oasis  of  Hami,  nqh  in 
fine  fruit,  the  chain  of  the  Thian-schan  gives  place .  to  the  great 
elevated  tract  of  Gobi,  which  foUows  a  SW.  and  NE.  dii<iQ\kja, 
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THis  interrnptioii  of  the  mountain  chain,  caused  by  the  transyene 
intersection  of  the  Gt)bi;  continues  for  more  than  91  degrees  of 
'  TongiXude;  lmtl)ejond  it  the  mountains  recommend  In'iEeWmewliat' 
more  southerly  chain  of  the  In-schan,  or  the  Silver  Mountainf|' 
running  (north  of  the  Pe-tscheli)  from  west  to  eaat^  almost  to  the 
shores  of  the  Pacific  iiear  Pekin,  and  forming  a  contiliiiEllon  of  die 
Thian<*schan.  As  I  have  viewed  the  In-schan  as  an  easterly  pro- 
longation (beyond  the  interruption  of  the  Gk)bi)'  of  the  defb  above 
which  the  Thian-schan  stands,  so  on&  might  possibly  view:.the 
Caucasus  as  a  westerly  prolongation  of  the'  same,  beyond  ibs  great 
basin  of  the  Aral  and  Caspian  Seas,  or  the  depression  of  Turaa. 
The  mean  parallel  of  latitude  or  axis  of  elevation  of  lifieThian- 
Bchan  oscillafes  betweep  40t°  and  43**  N.  kt.  j  that  of  .the  Cau- 
casus, according  to  the  map  X)f  the  Russian-  Etat-Major  (tunning 
rather  ESE.  and  WNW.),  is  between  41:«»  and  44^  north  rlat 
(Baron  Von  Meyendorff,  in  the  Bulletin  de  la  Soci^t^  G;telogiqHe 
de  France,- 1.  ix.  1837-1838,  p.  230.)  Of  the  four  parallel  chwM 
which  traverse  Asia  from  east  to  west,  the  Thian-schan  is  the  onlj 
oift  in  which  no  summits  have  yet  had  ikeir  elevation  above  the  Sea 
determined  by  measurement.  '  ■ 

^.  The  mountain  system  of  the  Kuen-lun  (Kurkun  or  Kidktm), 
if  We  include  it  in  the  HindU-Coosh  and  its  western  prolongation  in 
the  Persian  Elbourz  and  Demavend,  is,  next  to  the  American  Cot- 
dillera  of  the  Andes,  the  longest  line  of  elevation  on  the'snr&oe  rf 
our  planet.  Where  the  north-and-south  cham  of  Bolor  intmectfl 
the  Kuen-Itin  at  right  angles,  the  latter  takes  the  name  -of  the 
Thsung-ling  (Onion  iSlountains),  which  is  also  given  to  a  part  of  the 
Bolor  at  the  eastern  angle  of  intersection.  The  Kuen-ltin,  for^ning 
the  northern  boundary  of 'Thibet,  runs  very  regularly  in  'an  .east  tcsA 
west  direction,  in  the  latitude  of  36®.  In  the  meridian  of  H'lassa, 
an  interruption  takes  place  from  the  great  mountain  knot  which  8U^ 
rounds  the  alpine  lake  of  Khuku-noor,  the  Sing-so-hai,  or  Starry  Ses, 
so  celebrated  in  the  mythical  geography  of  the  Chinese.  The  som»'' 
what  more  northerly  chains  of  Nan-schan  and  Eilian-sehan'  may 
almost  be  regarded  as  an  easterly  prolongation  of  the  Thian-Schan., 
They  extend  to  the  Chinese  wall  near'Liang-tdcheti.  West  of  lihe 
instersection  of  the  Bolor  aiid  Knen-lm  (the  Thsung-ling),  I  think 
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I  hace  been  the  first  to  diow  (Asie  OentralO;  t.  i.  p.  2S,  and  118- 
159  ;<t  ii.  pp.431t^34  and  465)  that  the  corresponding  direction  of 
the  axes. of  the  Kuen-Ittn  and  the  Hindu-Coosh  (both  being  east 
'  and  west^  whereas  the  Himalaya  is  south-east  and  north-west)  makes 
it  reasonable  to  regard  the  Hindu-Coosh  as  a  continuation;  not  of  the 
Himakja^  but -oT  the  Kuen-liin.  From  the  Taurus  in  Ljcia  to 
Ksfiristan^  thioti^  an  extent  of  45  degrees  of  longitude,  this  chain 
follows .  the  parallel  of  Ehodes,  or  the  diaphragm  of.  Dicearchu9. 
The  grand  geognogrtical  view  of  Eratosthenes  (Strabo/  lib.  ii.  p.  68 ; 
lib.  xL  pp,  490  and  511;  and  lib.  xv.  p.  689),  ^riiich  is  farther  de- 
veloped by  Marinus  of  Tyre,  and  Ptolemy,  and  according  to  whi^h 
''the  continuation  of  the  Taurus  in  Lycia  extends  across  the  whole 
of  Asiik  tO'  India,  in.  one  and  the  same  direction,^'  appears  tp  have 
beea  partly  founded  on  statements  which  reached  the  Persians  and 
Indians-  from  the^Punjanb.  ''  The  Brahmins,  affirm,''  says  Cosmas 
Jndicopleustes,  in  his  Christian  Topogrs^y  (Montfau9on,  Collectio 
nova  Pa^Tum,  t.  ii.  p.  137), ''  that  a  line  drawn  from  Tzinitza  (Thinse) 
across  !Persia  and  Romania,  exactly  cuts  the  middle  of  the  inhabited 
earth/'  It  is  deserviifg  of  notice  that  Shratosthenes  had  so  early 
remarked  that  this  longest  axis  of  elevation- in  the  Old  Continent, 
in  the,  parallels  of  35}°  and  36^,  points  directly  through  the  basin 
(pz  depression)  of  the  Mediterranean  to  the  Pillars  of  Hercules. 
(Compare  Asie  ^entr^e,  t.  i.-  pp.  23  and  122-138 ;  t.  ii.  p.  430- 
43.4,  with  Kosmos,  bd.  ii.  s.  22^  and  438,  p.  188,  and  note  292, 
Engl,  .ed.)  The  easternmost  part  of  the  Hindu-Coosh  is  the  Paro- 
panisus  oi  th^  ancients,  the  Indian  Caucasus  of  the  companions  of 
Alexander.  The  now  generally  used  term  of  Hindu-Coosh  belongs, 
as  may  bie  seen  from  the  Travels  of  the  Arab  Ibn  Batuta  (English 
version,  p.  97),  ^  a  single  mountain  pass  on  which  many  Indian 
slaves  often  perished  from  cold.  The  Kuen-liin,  like  the  Thian-schan, 
shows  J^eous  outbreaks  or  eruptions  at  many  hundred  miles  from 
the' sea.  Flames,  visible^ at  a  great ^ distance,  issue  from  a  cavity  in 
the  Schin-khieu  Mountain.  (Asie  Centrale,  t.  ii.  pp.  427  and  483, 
where  I  have  followed  the  text  of  Yuen-thong-ki,  translated  by  my 
friend  Stanislas  Juliett)  The  highest  summit  measured  in  the  Hindu- 
Coosh,  north-west  of  Jellalabad,  is  3164  toises  above  the  sea  (20,132 
English  feet) ;  to  the  west^  towai^  Herat,  the  obaiu  «imls&  \»  Ai  ' 
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toijses  (2558.  English  feet)^  until,  north  of  T^eran,  it  rises  again  fo 
a  height  of  2295  toises  (14,675  English  feet)  in  .the  volcano  of 
Demavend.  / 

4.  The  mountain  system'  of  the  Himalaya.  The  normal-direction 
of  this  system  is  east  and  west  when  followed  fifom  81^  to  97°  E. 
long,  from  Greenwich,  or  through  mor^  than  fifteen  degrees  of  longi- 
tude from  the  colossal  Dhawalagiri  (4390  toi&es,  28,0171  English 
feet)  to  the  hreaMng  through  of  th^  long-prohlematieal  Dzangbo- 
tschu  rivet  (the  Lralf addy,  according  to  Dalrymple  and  Kla^th], 
and  to  the  chains  runiiing  north  and  south,  which  coTer  the  whole 
of  Western  China,  and  in  the  provinces  of  Sse-tschuan,  Hu-kuang, 
and  Kuang-si  form  the  great  mountain  group,  of  the  sourdes  of  ilie 
Kiang.  The  next  highest  culminating  point  to  ^ the  Dhawalagiri,  of 
this  east^  and  west  part  of  the  Himalaya,  is  not,  as -has  been  hitherto 
supposed,  the  eastern  peak  of  the  Schamalari,  but  the  Kinofainjings. 
This  mountain  is  situated  in  the  meridiaii  of  Sikhim,  between'Bootan 
and  Nepaul,  and  between  the  Schamalari  (8750  f  toises,  23,-980  En- 
glish feet)  and  the  Dhawalagiri :  its  height  is  4406  tmsefl,  or  26,438 
Parisian,  or  28,174  English  feet.  It  was  first  measured  accurately 
by  trigonometrical  operations  in  the  pl^seut  year,  and  as  the  account 
of  this  measureriient  received  by  me  from  India  says  decidedly, 
"that  a  new  determination  of  the  Dhawalagiri' kaves  to 'the  latter 
the  first  rank  among  all  the  snow-capped  mountains  of  the  Hima- 
laya/' the  l^eightof  the  Dhawalagiri  must  necessarily  be  greater 
•  than  that  of  "4890  toii^es,  or  26,340  Parisian,  28,071  Englirfi  feet, 
hitherto  ascribed  to  it.  (Letter  of  the  accomplished  botanist  of  Sir 
James  Ross's  Antarctic  Expedition,  Dr.  Joseph  Hooker,  written  firom 
Doijiling,  July  25,  1848.)  The  turning  point  in  the  direction  of 
the  axis  of  the  Himalaya  range  is  not  far  from  the  Dha'wala^,  in 
-79°  E.  long,  from  Paris.  (81°  22'  Greenwich).  From  thehce  to  the 
westward,  the  Himalaya  lio  longer  runs  east  and  west,  but  from  SB. 
to  NW.,  connecting  itself,  as  a  great  cross  Vjein,  between  Moiuffer- 
'  abad'and  Gilgit  south  of  Kafiristan,  with  a  part  of  the  HiAdu-Coosh. 
Such  a  bend  or  change  in  the  direction  6r  strike  of  the  axis  of  ele- 
vation of  the  Himalaya  (from  E.-W.  to  SE.-NW.),  doubtless  points, 
as  in  the  western  part  of  our  European  Alps,  to  a  difference  in  the 
*<?T0  or  epoch  of  elevation.     The  •  courae  of  the  Upper  Indus,  from 
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the  sacred  Lakes  Manasa  and  Eavanahrada  (at  an  .eleviLtion  of  2845 
toises^  14,995  English  ftret);  in  the  yicinity  of.  which  the  great  river 
rises^  to  Iskardo  and  to  the  plateau  of  Deo-tsuh  (at  an  elevation  of 
2032  toises,  12,993  English  feet),  measured  by.Vigne,  follows  in 
the  Thibetian  highlands  the  same  north-westeriy  direction  as  the 
Himalaya.  Here  is  the  summit  of  the  Djawahir,  long  since  well 
measured  and  known  to  be  4027  toises  (25,750  English  feet)  in 
elevation,  and  the  valley  of  Elashmeer,  where,  at  an  elevation  of  only 
836  toisea  (5846  English  feet),  theWulurLake  freezes  every  winter, 
alid,  from  the.  perpetual  calm,  no  wave  ever  curls  its  surface.     -   ^ 

Haying  thus  described  tiie  four  great  mountain  systems  of  Asia, 
which  in  their  nonnal  geognostic  character  are  chains  coinciding  with 
^parallels  of  latitude,  I  have  next  to  spqak  of  the  series  of  elevations 
coinciding  nearly  with  meridians  (or,  more  precisely,  havmg  a  SSE.- 
NNW.  direction),  which,  from  Cape  Comorin  (^posite  td  the  Island 
of  Ceylon  to  the  Icy  Sea^  alternate  between  the  meridians- of  66° 
and  77**  B.  long,  from  QreenwicL  To  this  system,  of  which  the 
altematioiis  remind  ub  oifauUs  in  veiti^s,  belong  the  Ghauts,  the  Soli- 
man  .chaiii|  the  Paralasa,  the  Bolor,'and  the  Ural..  The  interrup- 
tions of  the  series  of  elevations  .are  so  arranged  .that,  beside  their' 
alternate  position  in  resp^t  to  longitude,  each  new  chain  begins  in 
a  degree  of  latitude  to  which  the  preceding  chain  had  not  quite 
reached..  The  importance  which  the  Greeks  (although  probably  not 
before  the  second  century)  attached  to  these  chains  induced  Agathp- 
demon  and  Ptolemy  (tab.  vii.  and  viii.)  to  represent  to  themselves 
the  Bolor,  under  <^e.name  of  Imaus,  as  an  axis  of  elevation  extend- 
ing as  far  fla  62^  N.  lat.  into  the  low  basin  of  the  Lower  Irtisch  and 
the  Obii     (Asie  Centrale,  t.  i.  pp.  138, 154,  and  198 ;  t.  ii.  p.  367!) 

As  the  perpendicular  elevation  6f  mountain  summits  above  the 
level  <)f  the  sea  (unimportant  as  in  the  eyes  of  the  geologist  the 
circumstance  of  the  greater  or  less  corrugation  of  the.  crust  of  the 
earth  may  be),  is  still,  like  aU  that  is  difficult  of  attainment,  an  object 
of  popular  curiosity,  the  following  historical  natice  of  the  gradual 
progress  of  hypsometric  knowledge  may  here  find  a  suitable  place. 
When^I  returned  to  Europe  in  1804^  after  a  four  years'  absence, 
not  a  single  Asiatic  snowy  summit  either  in  the  Himalaya,  the 
Hindu-Coosh,  or  the  Gancasas^  had  been  mess^uxed  ^itk  ^xt^  ^^a 
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ness;  and  I  6Guld  not  therefore  oompara  mj  detennuu^ons  of  the 
height  of  perpetual  snow  in  the  Oo!rdilleia84>f  QuitO;  or  the  monnt- 
ains  of  Mexico^  with  any  corresponding  deteminations  in  the  East. 
The  important  journey  of  Turner,  Davis,  and  Saunders  to  the 
highlands  of  Thibet  does  indeed  belong  to  the  ywr  1783,  but  Cole- 
brooke  justly  remarks,  that  the  elevation  ^ven  by  Turner  to  tke 
Schamalari  (lat.  28°  5',  long.  89°  30',  a  little  to  the  north  of  Tassi- 
sudan)  rests  on  foundations  as  slight  as  those  of  the  BO-(»lled  mea- 
surements of  the  heights  seen  from  Batna  and  the  Kafiristan  by 
Colonel  Crawford  and  Lieutenant  Macartntiy*  (Compare  Turner,  in 
the  Asiatic  Eesearches,  vol.  xii.  p.  234,  with  Elphingtone'^  Accoant 
of  the  Kingdom  of  Caubul,  1815,  p.  95,  and  Francis  ^'Hamilton; 
Account  of  Nepal,  18l9,  p.  92.)  The  excellent  observations  and 
writings  of  Webb,  Hodgson,  Herbert,  and  the  brothers  Gerard,  have 
thrown  great  and  certain  light  on  the.  elevation  of  the^  (Glossal  sosi- 
mits  of  the  Himalaya ;  yet,  in  1808,  the  hypsometric  knowledge  of 
this  great  Indian  chain  was  stiU  so  uncertain  that  Webb  wrote  to 
Colebrooke :  '^  The  height  of  the  Himulaya  still  lemainq  a  ppoblem- 
I  find^  indeed,  that  the  summits  visible  from  the  high  plain  of.Eohil- 
cund  are  21,000  English  feet  above  that  plain,  but  we  do  not  know 
the  absolute  height  above  the  sea." 

It  was  not  until  the  beginning  of  the  year  1820  that  it  began  to 
be  reported  in  Europe,  that  not  only  were  there,  in  the  Himalaya, 
summits  much  higher  than  those  of  the  Cordilleras,  but  also  that 
Webb  had  Been  in  the  Pass  of  Niti,  and  Moorcrofb^in  thcThibetian 
plateau  of  Daba  and  the' Sacred  Lakes,  fine  pastures  and  flourishinig 
fields  "of  com,  at  altitudes  far  exceeding  the  height  of  Mont  Bbxie* 
These  accounts  wer^  received  in  England  with  much  incredulity,  and 
were  met  by  doubts  respecting  the  influence  of  refraction.  I  have 
shown  the  groundlessness  of  these  doubts  in  two  memoirs  (Suf  Iw 
Montagnes  de-  Tlnde),  printed  in  the  Annales  de  Chimie  et  <de 
Physique.  The  Tyrolese  Jesuit,  P.  Tiefenthaler,  who  in  1766  pene- 
trated into  the  provinces  of  Kemaun  and  Nepal,  had  alreacly  divined 
the  importance  of  the  Dhawalagiri.  We  read  on  his  map,  "  Monies 
Albi,  qui  Indis  Dolaghir,  nive  obsiti.''  -  Captain  Webb  always  uses 
the  same  name.  Until  the  measurements  of  the  I)jawahir  (lat.  30° 
22;,  long,  79°  58';  altitude  4021  toT&ea,'Oi  1^5,750  English  feet) 
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and  of  the  Dhawalagiri  (kl  'SS^  4&',  long.  SS<*  2V,  altitude  4390  ? 
toises;  28,072  English  feet),  were  made  known  m  Europe,  the  Chim- 
borazo  (3350  toises^tir  .21,421  English  feet),  according  to  my  trigo- 
nometric measurement)  (Recueil  d'Observations  astronomiques,  t.  i. 
p.  73,)  was  -still  everywhere  regarded  as  the  highest  summit  on  the 
surface  of  the  earth.  The  Himalaya  now  appeared,  according  as 
the  comparison  was  made  with  the  Djawahir  or  the  Dhawalagiri,  676 
toises  (4323  English  feet),  or  1040  toises  (6650  EngHsh  feet) 
higher  than  the  Chimbomo.  Pcntlsmd's  South' Am^can  travels, 
in  the  years  1827  and  1888,  fixed  attention  (Annuaire  du  Bureau 
des-  Longitudes,  1880,  piK  320  and  823)  on  two  snowy  summits 
of  Upper  Peru,  east  of  liie  Lake  of  Titicaca,  which  were  supposed 
to  surpass,  the  height  of  the  Chimborazo  respectively  by  598  and  403 
toises  (3824  add  2677  English  feet).  I  have  remarked  above,  p. 
64,  that  the  latest  oalculation  of  the  measurements  of-- the  Sorata 
and  niimani  shows  this  view  to  be  incorrect.  ^Tho  Dhawalagiri  (on 
the  declivity  of  whidi,  in  the  valley  of  the  Giiandaki,  the  Salagrana 
Ammonites,  socefebrated  among  the  Brahmins  as  symbols  of  one^ 
of  the  incarnations  of  Vishnu,  are  collected)  therefore  still  show^  a 
difference  between  the  culminating  points  of  the  Old  and  the  New 
Continents  of  more  than  6200  ParisiMi,  or  6608  English  feet. 

The  question  has  been  raised,  whether  there  may  not  exist  behind 
the  southernmost  more  or  less  perfectly  measured  chain,  other  still 
greater  elevations.  Colonel -Greopge  Lloyd,  who  in  1840  edited  the 
important  observations  of  Captain  Alexander  Gerard  and  his  brother, 
^tertains  an  opinion,  thsst,  in  the  part  of  the  Himalaya  which  he 
c&Hs  somewhat  vaguely  "the  Tartaric  chain" ' (meaning  therefore 
in  north  Thibet  towards  the  'Kuen-liin,  and  perhaps  in  Kailasa  of 
the  sacred  lakes,  or  beyond  Leh),  there  are  summits  of  from  29,000 
to  30,000  English  "feet — one  or  two  .thousand  feet  higher  therefore 
than  the  Dhawalagiri.  (Lloyd  and  Gerard,  Tour  in  the  Himiabiya, 
1840,  vol.  i.  pp.  143  and  312.;  Asie  Centrale,  t.  iii.  p.  324.)  So 
longi  as  actual  measurements  are  wanting,  one  cannot  decide  respect- 
ing such  possibilities;  as  the  indication,  from  which  the  natives  of 
Quito,  long  before  the  arrival  of  Bouguer  and  La  Condaminc,  recog- 
nized the  superior  altitude  of  the  Chimborazo  (namely,  from  the 
portion  of  its  height  above  the  region  of  perpetual  aiio\i\yfcm%^^^\sx 
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than  in  any  of  the  other  meuBtains);  might  prove  Tery  deceptive  ill 
the  temperate  zone  of  Thibet,  \rhere  radiation  is  so  active  in  the 
table-land;  and  where  the  lower  limit  of  perpetual  snow  does  not 
form  a  regular  litie-  at  an  equal  elevation^  as  it  does  in-  the  tropics. 
The  greatest  elevation  above"  the  level-  of  the  sea  ever  attained  by 
human  beings  on  the  dedUivity  of  the  Himalaya,  is*  3035  toises,,  or. 
18;210  Parisian,  or  19,409  English  f^t,  reached,  by  Captaan  Gerard, 
with  seven  barometers,  on  the  mountaiii  of  Tarhigang,  a  little  to  the 
northwest  of  Schipke.  (Colebrooke,  in  the  Transactions  of /the  Geo- 
logical Society,  voL  vi.  p.  411.)  This  happens  to  be  exactly  the 
same  height  as  that  reached  by  myself  on  the  23d  of  June,  .1^02, 
and  thirty  years  loiter  i>y  .my  friend  Boussingault,  on  the  16th,  of 
December,  .1831,  on-  the  declivity  of  the  Chimborazo.  TheJunat- 
tained  piunmit  of  the  Tarfaigang  is,  however,  197  toises,  or  1260 
English  feet  higher  than  that  of  the,  Chimborazo. 

The  passes  across  the  Himalaya,  leading  from  Hindostan  into 
•Chinese  Tartary,  or  rather  into  Western  Thibet,  more  particularly 
between  the  rivers- of  Buspa  and  Schipke  or  Langzing  Kha^pa, 
are  from  2400  to  2900  toises.  Of  15,346  to  18,544  English  feet. 
In  the  chain  of  the,  Andes  I  found  the  pass  of  Assuay,  between 
Quito  and  Cuenca,  on  the  -Ladera  de  Qadlud,  having  a  similar  -ele- 
vatioii;i  -being  2428  toises.  Or  15,526  English  feet,  high.  A  great 
part  of  the  mountain  pfeins  of  the  interior  of  Asia  would  be  buried 
throughout  the  year  in  perpetual  siiow  and  ice,  if  it  were  not  fhat, 
by  th^  great  radiation  of  .heat  from  the  Thibetian  plateau,  by  the 
constant  serenity  of  the  sky,  by  the  rarii^  of  th6  formation  of  snow 
in  the  dry  atmosphere,  and  by  the. powerful  solar  he^t  peculiar  to 
the  eastern  continental  climate,  the  limit  of  perpetual 'shqw.  is  won- 
derfully raised  on  the  northern  slope  of  the  Himalaya — ^pe'rhaps^ 
2600  toises,  or  16,625  English  feet  above  the  level  of  the  .sea. 
Fields  of  barley  (Hordeum  hexastichon)  are  seen  in  Kunawur  up 
to  2300  toises,  or  14,707  English  feet;  and  another  variety  of  biiu:- 
ley.  called  Ooa,  and  allied  to  Hordeum  coeleste,  even  much  higher. 
Wheat  sitcceeds  Bxtremely  well  in  the  Thibetian  highlands  up  to 
1880  toises,  or  12,022  En^ish  feet.  Oh  the  northern  declivity  of 
the  Himalaya,  Captain  Oerard  found  the  upper  limit  of  th6  higher 
birch  woods  as<iend  to  2200  toises,  14,068  Epgliiah  feet;  and  small 
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Inshes  which  senFe  the  inhabitants  fbr  fdel  to  warm  their  hutS; 
attain,  in  the  latitode  of  30f  °  and  31°  of  north  latitude,  a  height 
of  2Q50  toises  Yl6;945  English  feet),  or  almost  200  toises  (1279 
English  feet)  higher  than  the  limit  of  perpetual  snow  under  the 
equator.  From  the  data  hitherto  0(^ected  it  would  follow,  that  we 
may  take  the  lower  limit  of  perpetual  snow  on  the  northern  side  of 
ike  Himalaya,  on  the  average,  and  in  round  numbers^  at  2600  toises, 
0£  a'bout  16,600  English  feet;  whilst  on  the  southern  declivity  of 
the  Himalaya  the  snow-line  sinks  to  2030  toises,  or  about  13,000 
English  feet.  -  ^ 

-  But  for  this,  remarkable  dislributiicm  of  temperature  in  the  upper 
strata  of  the  atmosphere,^  the  mountain  jJain'  of  Western  Thibet 
would  be  uninhabitable  to  the  millions  who  dwell  there.  (Compare 
my  Examination  of  the  Limit  of  Perpetual  Snow  on  the  two  declivi- 
ties of  the  Himalaya,  in  the  Asie  CentraJe,  t.  ii.  pp.  435-487;  t. 
iii.  pp.  281-^26,  and  in  -Cosmos,  Engl,  ed.,  vol.  i:,  note  403;  s. 
483  of  the  originaL) 

-^  A  letter  which  I  have  just  received  from  India, from  Dr.  Joseph 
Hooker,,  who  is  engaged  in  meteorological  and  geological  researches, 
as' well  as  those  connected  with  the  geography  of  plants,  says?  "Mr. 
Hodgson,  whom  we  regard  here  as  the  geographer  best  acquainted 
with  the 'hypsometric  relations  of  the  snow  ranges,  completely  re- 
cognizes the  correctness  of  your  statement,  in  the  third  part  of  the 
Asie  Centrale,  respecting  the  reason  of 'the  inequality  in  the  height 
of' the  limit  of  perpetual  snow  on  the  northern  and  southern  declivi- 
ties of  the  Himalaya.  In  the  ^  trans.  Sutlej  region'  in  36°  Ikt  We 
often  saw  the  snow  limit  only  commence  at  an  altitude  of  20,000 
English  feet,  while  in  the  passes  south  of  the  Brahmaputra,  between 
Assj^m  and  Burman,  in  27®  lat.,  where  the  most  southern  Asiatic 
snowy  mountains  are  situated,  the  limit  of  pejrpetual  snow  sinks  to 
15,000  English  feet.^'  I.T>elieye  we  5ught  to  distinguish  between 
the  extreme  and  the  mean  heights,,  but  in  both  we  see  manifested 
in  the  clearest  manner  the  formerly  contested  differences  between 
&e  Thibetian  and  the  Indian  declivities. 
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Mj.  statements  reipeeting  the  mean  height 
of  the  Snow-line  in  the  Hiijualaya..  (Asie 
Centrale,  tom.  iii.  p.  326.) 

Paris  feet.  Eng.  feet. 
Northern  declivity  15,600  .  .  .  16^626 
Bonthern        ""  12,180  . .  .  12,981 


Difference     3,420  3,645 


■    Extreme  tf  aceordinf  to  Dr.  Joseph 
<  Hooker's  letler. 

..  Paris  feet.  Eng.  f^ 
Northern  declivity .  18,764  .  . .  20,000 
Southern        «  14,073  . .  .  15,000 


Difference    4,691 


5,000 


The  local  differeQces  vary  still  more;  as  may  be  seen  from  ihe  lisi 
of  extremes  given  in  my  Asio  Oentrale;  t.  iiL  p.  295.  '^  Alexander 
G«rard  saw  the  snow  limit  ascend^  on  the  Thibetian  dedivityof  tlie 
Himalaya,  to  19^200  Parisian  feet  (20^65  English) ;  and  oh  the 
soutiiem  Indian  deoliviiy;  jacquemont  once  saw  it;  north  of  Oorsali 
on  the  Jumnotri;  even  as  low  as  10;800  Parisian  (11;510  English) 
feet  .        .      ' 

(^^)  p,  28. — "  A  hrcwn  BcfMoral  Reuse,  the  HUmgnUi^' 
•^    ■■■• 

The  mongna  (Hiotig-nou)/who  DeguigneS;  and  with  him  many 

historians;  long  considered  to  be  the  HnnS;  inhabited  that  Yasi  regktt 
of  Tartary  which  is  bounded  on  the  east  by  Uo-leang-ho  (the  present 
Mantschu  dominion);  on  the  south  by  the  dhinese  wall;  pn  Ihe  i^est 
by  the  U-siiin  territory.  Mid  on  the  north  hj  the  country  of  the 
Eleuthes.     But  the  Hiongnu  belong  to  the  Turkish;  and  the  Hans 
to  the  Finnish  or  Uralian  race:     Tke  northern  HunS;  a  rude  pastoral 
people,  unacqu^nted  with  agricukare,  were  dark  broT^  (sunburnt)  j 
the  southern  Huns  or  Hajatelah  (called  by  the -Byzantines  Euthar 
lites  or  Nepthalites,  and  dwelling  along  the  eastern  shore  of  the 
Caspian),  had  a  fairer  complexion^     The  latter  cultivated  the  ground, 
and  possessed  towns.     They  are  often' called  the  white,  or  fair  Huns, 
and  d'Herbelot  even  declares  them  to  bfe  Indo-Scythians.     On 
Punu,  the  Leader  or  Tauju  of  tiie  Huns,  and  on  the  great  droiight 
and  famine  which  about  46  A.  D.  caused  a  part  of  the  nation  to 
migrate  northwards  (see  Deguignes,  Histoire  g6n.  d<es  tEupb,  des 
Turcs,  &c„  1756,  t.  i.  pt.  i.  p.  217  ]  pt.  ii.  pp.  Ill,  125,  223, 447). 
All  the  accounts  of  the  Huns  taken  from  the  above-menfioned 
celebrated  work,. have  been  subjected  to  a  learned  and  strict  exami- 
nation by  Klaproth.     According  to  the  result  of  this  research,  ^ 
Hiongnu  belong  to  the  widely  diffused  Turkish  races  of  the  Altai 
and  Tangnu.  "Mountains.    The  name  "Hion^u,  e^en  in  the  third 
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centnij  before  the  Cbristian  era^  was  a  general  name  for  the  Ti^ 
Thu-kin  or  Torks^  in  the  north  and  north-west  of  China.  The 
fioatSiem  SBoagau-  overeame  the  Ghiaese^  aad-ift  aonjanetk»  with 
them  destroyed  the  em]^ire/)f  the  northern  Hiongnu.  These  latUr 
fled  to  the  west^  and  this  flight  aeems  to  have  given  the  first  im- 
pulse to  the  ikiigration  of  nations  in  Mid<Ue.Asia.  The  Huns^  who 
were  l(mg- confounded  with  the  Hiongnu  (as  the  Uigorod  with  the 
Ugores  and  the  Hungarians)^  belonged^  according  to  E[laproth^  to 
the  Finnish  race  of  the  Ural  mountains  between  Europe  and  Asia^ 
a  race  which  was'  Yarioasly  mingled  with  dermanS;  Turks^  and 
Samoied^  J  (Elaproth^  Asia  Poljglotta^  ppi  183  {uid211^  Tableaux 
Historiques  de  T'AsIq^  .pp.  102  and  109.)  The  Huns  (oi^yyw)  are 
first  named  by  IMonydus  Perigetes^  a  writer  who  was  able  to  obtain 
more  accrete  information  respecting  the  interior  of  Asia^  because^ 
as  a  learned  man  bo^  at-  Charax  on  the  Arabian  Gulf,  Augustus 
had  sent  him  back  to  the  East^o  accompany  thither  his  adopted  son 
daius  Agrippa.  Ptolemy,  a  century  later,  writes  the  word  {Xxnant^ 
•  with  a  strong  aspiration,  which,  as  St.  Martin  observes^  is  found 
«gain  in  the  geographical  name  of  Chunigard^ 

^-      -  («»)  p.  29.— <^  JVb  carved  Stone/' 

'  On  the.  banks  of  the  Orinqeo  near  Caicara,  where  the  forest  region 
joins  the  phun,  we  have  indeed  found  representations  of  the  sxm, 
and  figures  of  animals,  cut  on  the  rocks :  but  in  the  Llanos  them- 
selves no  traces  of  these  rude  memorials  of  earlier  iahabitants  have 
been  discoyere4.  It  is  to  be  nagretted- that  we  have  not  received 
any  more  complete  and  certain  information  respecting  a  monument 
^hich  was  sent  to  JBVahce  to  Oount  Maurepas,.  and  which^  according 
to  Kalm,  had 'been  found.byM.de  Yerandrier  in  the  ^  Prairies  of 
Canada  900  miles  west  of  Monacal,  in  tibie  course  of  an  expedition 
ihtended  ^  reach  the  Pacific.  {Kalm's  Eei^;.  th.  iiL  s.  416.) 
This  traveller  fqiund  in  the  -middle  of  the  plain  enormous  masses  o£ 
stone^  placed  in  an  upright  j>osition  by  the  hand  of  man,  and  pn 
one  of  them  ^fBS  something  which  was  taken  to  be  a  Tartar  inscrip- 
tion. ( Archadologia :  or  Miscellaneous  Tracts,  published  by  the 
Society  ci  Antiquaries  of  London,  vol.  viii.  1787,  p.  304.)  How 
is  it  that  mk  important  a  monument  has  remained  unexamined  *" 
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Can  it  reallj  have  contained  alphabetical  writing?  or  is  it  not  fiu: 
more  probably  a  pictorial  history,  like  the  siq^posed  Phoemcian 
inscription  on  the  bank  of  the  Taunton  River?    1  consider  it,  how- 
.  ever,  very  probable  that  these  plains  Were' once  traver^  by  civilized 
nations  :  pyramidal  sepulchral  mounds,  and  entrenchments  of  extra- 
ordinary length,  found  in  various  places  between  the  Rocky  Mount- 
ains and  the  Alleghanies,  and  on  which  Squier  and  Difcvis  (in  the 
^'Ancient  Monuments  of  the  Mississippi  Valley'^)  a]:e  now  throwing 
a  new  light,  appear  to  confirm  this  supposition.     (Relati^  "EiSL, 
t.  iii.  p.  155.)    Yerandrier  had  been  sent  on  his  expedition  by  tte 
Chevalier  de  Beauhamois,  the  French  Gbvemor-general  of  Canada^ 
in  1746.     Several  Jesuits  in  the  city  of  Quebec  aasuxed  Kalm  that 
ihey  had  themselves  had  the  supposed  inscription  in  their  hands:  it 
was  engraved  upon  a  smaXL  tablet  which  had  been  let  into- a  pills 
of  cut  stone,  in  which  position  it  was  found.    I  have  asked  savend 
of  my  friends  in  France  io  se^trch  put  this  monument^  in  case  it 
should  really  be  in  existence  in  the  collection  of  Count  Maurepas, 
but  withqut  success.    I  find  older,  but  equally  doubtfdl,  Btaiemento 
as  to  the  existence  of  alphabetical  inscriptions  l>ek)nging  to  the 
primitive  nations  of  America,  in  JPedro  de  Cie§a  de  Leon,  Chronica 
del  Peru,  p.  i.  cap.  87  (losa  con  letras  en  los  edificios  de  Vinaqne); 
in  Crarcia,  Origen  de  los  Indies,  1607,  lib.  iii.  cap.  5,.  p.  258 ;  and  in 
Columbus's  Journal  of  his  first,  voyage,  in  Navarrete,  YiagQS  de 
ios  Espanoles,  t.  i.  p.  67.     M.  de  Yerandrier  moreover  affinnfid 
(and  earlier  travellers  had  also  thought  they  had  observed  the  sunfi 
thing),  that  in  the  prairies  of  Western  Canada,  throughout  eniiie 
days'  journeys,  traces  of  the  ploughshare  were  discoverable ;  but  the 
total  ignorance  of  the  primitive  nations  of  America  with  regard  to 
this  agricultural  implement,  the  want  of  draft  cattle,  and  the  great 
extent  of  ground  over  which  the  supposed  furrows  are  found — all 
lead  mc  to  conjecture  that  this  singular  appearance  of.  a  plough^ 
field  has  been  produced  by  some  effect  of  water  on  the  •  sui&oe  d 
the  earth.       :  '       '  .  -     • 

(^)  p.  29.-^"  Like  an  arm  of  the  Sea.'' 
•  The  great  Steppe,  which  extends  from  east  to  west  'from  ib 
mouth  of  the  Orinoco  to  the  snowy  mountains  of  -Merida,  turns  to 
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llie:^oq1Ji  in  liie  Aitdegree  of  ktitode,  ^llingthe  eipaoe  between  the 
eastern  deolivhj  ef  the  kigh  mountain^  of  New  Granada,  and  the 
Oiinooo^  the  eoifltte  of  which  is,  in  thus  part,  from  south  to  north. 
This  latter  portion  of  the  Llanos,  which  is  watered  hj  tiie  Meta,  the 
Yiehada^  the  Zama,  and  the  Guayiare,  connects  the  valley  of  the 
Amaeons  with  the  valley  of  the  Low^r  Orinoco.  The  word  Paramo, 
which  I  often^employ  in  tliese  pages,  signifies  in  Spanish  America 
lU  l&ose  xikonntainxias  r^ons  .which  are  elevated  fixmi  1600  to  2200 
tosses  above  the  level  of  the  sea  (11,500  to  14,000  English  feet  in 
round  njuhbeis),  and  in  which  an  nngenial,  roo^,  and  misty  climate 
prevails.  Hail  and  snow  fkll  daily  f^r  several  hours  in  the  upper 
Par^mioSy  and  furnish  a  beneficial  supply  of  moistin*e  to  the  alpine 
plants;  a. supply  not  arising  from  a  large  absolute  quantity  of  aque-. 
ous  vapor  in  these  high  regions,  but  from  the  frequency  of  showers 
'(hail  and  jDiow  being  so  termed  as  well  as  rain),  produced  by  the 
rapidly  ohan^g  currents  of  air,  and  the  variations  of  the  electric 
tensidn.  The  •arboreseent  vegetation  of  these  regions  is  low  and 
spreadinjg)  consisting  chiefly  of  large  flowering  laurels  and  myrtle- 
leaved  alpine  shrubs,  wliose  knotty  branches  are  adorned  with  fresh 
and  evergreen  foliage.  -  Esealloma  tubar,  Escallonia  myrtilloides, 
Ohuquiragiia  insignis,  Aralias,  Weinmannias,  Frezieras,  Gauliherias^ 
and  Andromeda  reticulata,  may  be  regarded'  as  representatives  of 
the  physiognomy  of  this  vegetation.  To  the  south  of  the  town 
of  Santa  F6  de  B(^ota  is  the  Paramo  de  la  Suma  Pas;  a  lonely 
mpuntain  group,  in  which,  according  to-  Indian  traditi(m,  vast  trei^ 
sures  ace  buried^  The  torrent  which  flows  xmder  the  remarkable 
natural  bridge  .of  ^  rocky  ravine  of  Icononzo  rises  in  this  Paramo. 
In  my  Latin  memoir,  entitled  '^De  distributione  geographica  Planta- 
rum  secundem.  coeli  temperiem  et  allatudinem  montium,  1817,^'  I 
have  sought  to  characterize  those  mountain  regions:  ^^Altitudine 
1700-1900  hexapod.  Asperrimas  solitudines,  quss  a  colonis  hispa- 
nis  nno  nomine  Paramos  appellantur,  tempestatum  vipissitudinibus 
mire  obnozise,  ad  quas  solutse  et  emollitse  deflnunt  mves:  ventorum 
ilatibns  ac  nix^borl  grandinieque  jacta  tomnltaoaa  regi^  qu»  »4ne 
per  diem  et  per  noctes  riget,  solis  nubila  et  tristi  luce  fere  nunquam 
-calefiscta.  Habitantur  in  hac  ipsa  ahitudine  sat  magi^sd  dvitates,  ut 
Micuipaanpa  Peruvianorum;^  ubi  thermometrum  centes.  meridie  mter 
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5^  et  S°,  noctu  — 0^.4  consistere  vidi ;  HoanoaTelica, .propter  oiium- 
bftiis  vcnas  eelebrata,  ubi  altitadme  1835  hezap.  fero  totam  per  aiH 
num  tcmperies  mensis  Martii  Parisiis.''  (Hamboldi  de  durtnk 
geogr.  Plant.;  p.  104.)  *   \ 

(")  p.  29. — *'  The  Andes  and  the  eastern  mowUatns  sendjorth  . 
detached  spurs,  which  advance,  towards  ^gch  other  J' 

The  vast  region  situated  between  the  eastern  coast  of  Soath  Ame- 
tica  and  the  eastern  dceliyity  of  the  Andes^  is  narrowed  bj  two 
mountain  passes,  which  partiaUy  divide  from  each  other  the  three 
YBlleys  or  pkins  of  the  Lower  Orinoco^  of  the  Amaasons,  and  of  the 
-  Biver  Plate.     The  most  northern  mountains)  called  tibe  group  of  the 
Parime,  are  opposite  to  the  Andes  of  Cundinamarca,  which  project 
^  to  the  east;  and  assume,  in  the  66th  and  68th  deigrees  of  Ibtagi- 
tude,  the  form  of  high  mountains,  connected  by  the  jiarrow  ridge  (^ 
Pacaraima  with  the  granite  hills  of  French  Guiana..     Ob.  the  map  of 
Columbia  constructed  by  me  from  my  own  astronomical  observations^ 
this  connection  is  clearly  marked.     The  Caribs,  who  penetrated  from 
the  missions  of  the  Caroui  to  the  plains  of  the  Bio  Branco,  and  as  &r 
as  the  Brazilian  boundary,  crossed  in  the  journey  the  ridges  of  Paeft- 
raima  and  Quimiropaca.     The  second  mountain  mass,  which  dividefl 
the  valley  of  the  Amazons  from  the  Biver  Plate,  is  the  Brazilian 
group.    In  the  province  of  Chiquitos  (west  of  the  Parecis  raoge  of 
hills)|  it  approaches  the  promontory  of  Santa  Cruz  de  la-  Sierra,    As 
neither  the  gropp  of  the  Parime,  which  causes  tiiie  great  cataracts  of 
ihe  Orinoco,  nor  the  Brazilian  group  of  mountains,  are^absolutelj 
connected  with  the  Andes,  the  plains  of  Venezuela  have  a  direct 
connection  with  those  of  Patagoma.     (See  my  geognostical  view  of 
South  America,  in  Belat.  Hist.  t.  iii.  pp.  188--244.) 

(")  p.  30,—"  Troops  of  dogs  J' 

European  dogs  have  become  wild  in  the  grassy  plains  or  Pampas 
of  Buenos  Ayres.  They  live  in  society,  and  in  hollows  in  which 
they  hide  their  young.  If  the  s6ciety  becomes  too  numerous,  BOtae 
families  detach  themselves  and  form  new  colonies.  GPhe  European 
dog,  wbich  has  become  wild,  barks  as  loud  as  the  original  American 
hajij  race,   Grarcilasso  relates  that,  before  the  arrival  of  the  Spaniards, 
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ihe  Pemvians  had  dogs,  ^^peitos  goz(}aes/'  He  calls  the  native 
iog,  ADco :  it  IB  oalled  at  present  in  the  Qoichna  langnage,  to  duh 
itegnHh.  faiin  from  the  European  dog,  ^'  Konaralleo/^  '^  Indian  dog" 
fdo^of  the  inhabitants  of  the  ooontry).  The  hairy  Eiina-alleo 
seems  to  be  a. mere  variety  of  the  shepherd's  dog.  He  is  siiiall, 
with  long  hair  (nsoally  of  an  ochry  yellow^  with  white  and  brown 
spots),  and  with  -apright,  sharp-pointed  ears.  -  He  bttks  a  great  deal, 
but  seldom  bites  the  natives,  however  disposed  to  be  misduevooa  to 
the  whites. '  When  the  Inca  Pachacutec,  in  his  religions  wan  wiA 
ihe  Indisms  of  Xanxa  and  Hoanto  (the-  present  valley  of  Hnanoaya 
and  *Jauja),  conquered  them,  and  conyerted  them  fbroiUy  to  the 
worship  of  the  sim,  he  found  them  paying  divine  honors  to  (togs. 
Priests  blew  on  the  skulls  of  dogs,  and  the  worshippers  ate  their 
flesh.  (Gareilasso  de  la  Yega,  Cbm'ent4ri<)s  Keales,  p.  i.*"  p.  184.) 
This  veneration  of  dogs  in  the  valley  of  Huancaya  is  probably  the 
reason  why .  skulls,  and  even  entire  mummies  of  dogs,  have  been 
foimd-in  'the  Huacas,  or  Peruvian  graves*  belonging  to  the  earliest 
epoeh.  Von  Tschudi,  the  author  of  an  excellent  Fauna  Peruviana, 
has  examined  these  skulls,  and  believes  them  to  belong  to  a  peculiar 
species-  of  dog,  which  he  calls  Canis  ingaa,  and  which  is  different 
from  the  European  dog.  The  Huancas  are  still  called  derisively  by 
the  inhabitant^  of  other  provinces,  "  dog-eaters.-"  Among  the  na- 
tives of  the  Rocky  Moxmtains,  <3ooked  dog's  flesh  is  set  before  stran- 
gers as  a  feast'  of  honor.  '  Near  Eort  Laramie  (one  of  the  statioijs 
of  the  Hudson'^  Bay  Coinpany  for  the  far  trade  vrith  the  Sionx  In- 
dians), Captain  Frtootit  attended  a  feast  of'  this  desoriptian.  (Fre- 
mont's Exploring  Expedition,  1845,  p.  42.) 

The  Pera\1&n  dogs  had  a  singular  part  to  play  in  eclipses  of  the 
moon :  they  were  beaten  xmtil  the  eclipse  was  over.  The  Mexican 
Techichi,  a  variety  of  the  common  dog,  which  latter  was  called  in 
Anahuac  Chichi,  Was  completely  dumb.  Techichi  rfgnifies  literally 
stone-dog,  from  the  Aztec,  Tetl,.a  stone.  The  Techichi  was  eaten 
according  to  t^e  old  Chinese  fashion.  The  Spaniards  foUnd  this 
food,  before  the  introduction  of  European  cattle,  so  indispensable, 
that  almost  the  whole  race  was  gradually  extii3)ated.  (Clavigero, 
Storia  antica  del  Messico,  1780,'  t.  i.  p.  73.)  Buffon  confounds  the 
Techichi  with  the  Koupara  of  Guiana.    (T.  xv.  p.  155.^   'ni^\a.\iwst 
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is  identical  wiib  the  Procyon^  or  Uitos  canoriyoiniB;  the  Baton  erab* 
ieT;  or  crab-eatiuag  AqBaragoaza  of  ibe  Patagonian  coast.     (Azaia 
sor  les  ((uadrap^es  da  Paraguay^  t.  L  p.  315.)    LumtBnB,  im  the. 
otheV  hand^  confouiidB  -the  dumb  variety  of  dogs  with  the;Mexioaii! 
Ilzcuintepotzotli^  a  kind  qf  .dog  still  only  imperfectly  descsdbed^.aaid 
to  be  distingoifihed  by  a  -short  tail,  a  yeiy  small  head/  and  a  hug* 
hnmp  on  the  back.    The  name  wignifiea  homped^og^  And  is  farmed 
fitom  the  Aztec,  itacointli  (ano&er  word  lor  dog),  and  te^twytii^ 
humped,  a  humpback.     I  was  particnlarly  struck  in  America,  aiift 
especially  in-  Quito,  and  generajily  in  Peru,  with  ijbe  greait  number 
of  black  dogs  without  hair, -called  by  Buffion  /^  chiens  tuiKis''  (Canis: 
a9gyptiu8,  liim.).     Even  among  the  Indiana  this  vanetj  is  cooamuHi, 
but  it  is  generally  despised  and  ill-treated.     All  European  )»<eeds  of 
dogs  perpetuate  themselves  very  well  in  South  Ajneric^.and  if  it» 
dogs  there  are  not  so  handsome  aa  those  in  Europe,  the  reason  is  partiDr 
want  of  care,  and  partly  that  the' hiuidsomest.  varieties  (such  as  fine 
greyhounds  and  the  Dani^  spotted  breed),  have  never  been  intro- 
duced there.  '  -  .     . 

HeiT  von  Tschudi  makes  the  singular  remark  that,,  in  the  Cor- 
dilleras, at  elevations  of  13,Q00.feet,  tender  races -of  dogs,  and  the 
European  domestic  cat,  are  exposed  to  a  particular- kind  of 'm(Hrtal 
disease.  ^^Innumerable  attempts  have  been. made  to  keep  cats  aa 
domestic  fl.TiiTnii.1ft  in  the  town  of  the  Cerro  de  Pasco,  18,228  Freadi 
(or  14,100  English)  feet  above  the  level  of  the  sea,  but  such  attettipte 
have  failed,  both  cats  and  dogs  dying  at  the  end  of  a  few  days;  in  fits,. 
in  which  the  cats  were  taken  at  first  with  convulsive  movement^ 
then  tried  to  climb  the*  walls,  fell  back  exhausted  and'  motionless, 
and  died.  In  Yauli  I  had  several  opportunities  of  observing  this 
chdrear-Hke  disease ;  it  seems  to  be  a  consequence  of  the  absence  of 
sufficient  atmospheric  pressure."  In  the  Spanish  colonies,  the  hair- 
less dog  was  looked  upon  as  of  Chinese  origin,  and  called  Perro.  Cli- 
nesco,  or  Chino.  The  race  was  supposed  to  have  come  from  Cantcn 
or  from  Manila :  according  to  Klaproth,  it  has  certainly  been  ex- 
tremely common  in  China  since  very  early  times.  Among  the  ani- 
mals indigenous,  to  Mexico,  there  was  an  entirely  hairless,  dog-like, 
but  very  large  wol^  called  Xojoitzcuintli  (from  the  Mexicsm  xolo  or 
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.  '  •      -         .  *^ 

zolotl^  seryaiit  or  slave).     On  American  dogs.  Bee  Smith  Barton's 
Fragments  of  the  Natural  History  of  Pennsylvania,  p.  i.  p.  34. 

The  result  of  Tschudi's  researches  on  the  American  indigenous 
races  of  dogs  is  the  following.     There  are  two  kinds  almost  spe- 
cifically diffeient  f   1.  The  Canis  caraibicus  of  Lesson,  quite  without 
hair,  except  a  small  bfmch  of  white  hair  on  th6  forehead  and  at  the 
point  of  the  taifl,  of  a  slate  gray  color,  and  silent  ^  it  was  found  by 
Colpmbos  m  the  Antilles,  by  Cortes  in  Mexico,  and  by  Pizarro  in 
Peru,  where  it  sufi^  &om  tho  cold  bf  the  Cordilleras,  but  is  still 
abundant  in  'the  warmer  parts  ^of  the  country,  Imder  the  name  of 
perros  chinos.    '2.  The  Canis  ingse,  with  pointed  nose  and  pointed 
ears ;  this  kind  barks :  it  is  now  employed  in  the  care  of  cattle,  and 
shows  many  varieties  of  colors,  from  being  crossed  with  European 
-breeds.     The  Canis  ingse  follows  man  to  the  high  regions  of  the 
Cordilleras.     Iii  ancient  Peruvian-  graves  his  skeleton  is  sometimes 
found  restmg  at  fhe'feet  of  the  human  mummy.  '  We  know  how 
offcen  the  carvers  of  monuments  in  our  owh  middle  ages  employed 
ihe  figure  of  a  dog  in  this  position,  as  an  emblem  of  fidelitjr.     (J.  J. 
V.  Tscliudi,  Untersuchungen  iiber  die  Fauna  Peruana,  s.  247-251.) 
At  the  very  beginning  of  the  Spanish  conquests,  European  dogs 
became  wild  in  the  islands  of  San  Domingo  and  Cuba.     (Grarcilasso, 
p.  i..  1723,  p.  326.)     In  the  prairies  between  the  Meta,  the  Arauca, 
and  the  Apure,  voiceless  dogs  (perrps  mudos)  were  eaten  in  the  16th 
century.     Alonso  de  Herrara,  ;wrho,  in  1535,  undertook  an  expe- 
dition to  the  Orinoco,  says  the  natives  called  them   "  Majos"  or' 
''Aurios/'     A  well-informed  traveller,  Giesecke,  found  the  sarfie 
non-barking  variety  of  dog  in  Grfeenland.     Tho  Esquimaux  dogs 
pas's  their- lives  entirely  in  the  opn  air;  at  night  they  scrape  holes 
for  themselves  in- the  snow;  they  howl  like -wolves,  in  accompani- 
ment with  a  dog  that  sits  in  the  middle  of  the  eircle  and  sets  them 
off.     In*  Mexico  the  dogs  were  subjected  to  an  operation  to  make 
them  fatter  and  better  eating.   -  On  the  borders  of  the  province  of 
Durango,  and  ferther  to  the  north -on  the  slave  lake,  the  natives, 
fwmerly  at  least,  conveyed  their  tents  of  buffalo  skins  on  the  backs 
of  large  dogs  when  changing  their  place  of  residence  "^ith  the 
change  of  season.     All  these  traits  resemble  the  customs  of  the 
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tiou  Seientifiqne  de  TAlg^rk  de  1840  h,  1842,  public  par  ordre  du 

QDuyemement/ScieiM^s  Hist,  et  Geogr.  t.  -viii.  1840^  pp.  804  and 

'     B73,)  attain  an  elevation  of  10,700  Fr.  (11,400  Epg.)  feet ;  exceed- 

ing;  therefore,  the  hei^t  of  Etna.     A  singularly  formed  highland 

of  an  almost  square  shqpe  (Sahab  el  Marga),  bounded  on.  the  south  by 

Uglier  elevations,  ia  BitnUed  in  33°  lat.   From  thence  towards  the  sea 

^  the  west,  about  a  degree  south  of  Mogador,  the  Atlas  dccliucs  in 

.  Sleight :  this  aoath-vestemmost  part  bears  the  name  of  Idrar-N-Deren. 

Xhe  northern  Mauritanian  bouDdarics  of  the  widely  extended  low 

^*^poii  of  the  ^abara,  as  well  as  its  southern  limits  towards  the  fertile 

^oodapy  are  still  Jbut. little  known^    If  we  take  on  a  mean  cstima- 

"t^ion  the  paiiallels  of  16^°  and  321°  as  the  outside  limitSi  we  obtain 

for  the  Desert,  including  its  Oases,  an  area  of  more  than  118,500 

^square  GFerman  geographical  miles ;  or  between  nine  and  ten  times 

^he  area  of  G^ermany,  and  almost  three  times  that  of  the  Mcditor- 

laiiean,  exclusiye  of  the  Black  Sea.     Yiom  the  best  and  most  recent 

intelligence,  for-  which  we-  are  indebted  to  the  French  Colonel 

DauQias  ahd  MM.  Foumel,  Kenou,  and  Carette,  we  learn  that  the 

Beaert  of  Sahara  i»  composed  of  several  detached  basins,  and  that 

the  number  and  the  population  of  the  fertile  Oases  are  very  much 

greater  than  had  been  imagined  from  the  awfully  desert  character 

of  the  route  between  Insalah  and  Timbuctoo,  and  that  from  Mour^ 

zouk  in  Fessan,  ta  Bilina,  Tirtuma,  and  Lake  Tschad.     It  is  now 

generally  affinned'that  the  sand  covers  only  the  smaller  portion  of 

the  great  lowland.     A  similar  opinion  had  been  previously  pror 

pounded  by  the  acutely  observant  Ehrenberg,  my  Siberian  travelling 

companion^  from  what  he  had  himself  seen  (Exploration  Scientifique 

de  TAlgdrie,  Hisf .  et  Greogr.  t.  ii.  p.  332).     Of  larger  wild  animals, 

only  gazelles,  wild  asses,  and  ostriches  are  to  be  met  with.     ^^  Le 

lion  du  desert,"  says  M.  Carette,  (Explor.   de  I'Alg.  t.  ii.  pp.' 

126-129 ;  t;  vii.  pp.  94  and  97,)  "  est  un  mythe  popularise  par  les 

artistes  et  les  pontes.     H  n'existe  que  dans  leur  imagitiation.     Cet 

-  animal  ne  sort  pas  de  sa  montagne  oil  il  trouve  de  quoi  sc  loger, 

s'abreuver  et  se  nourrir.     Quand  on  parle  anx  habitans  du.d(3scrt 

de  ces  bdtes  f(6roces  que  les  Europdens  leur  donnent  pour  compag- 

nons,  ils  repondent  avec  un  imperturbable  sang  froid,  il  y  a  done  chez 

Toua  dea 2ipii^  qui  hoivent  de  Vsdr  et  broutent  des  fcvuUee  ?   Chez  nous 
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il  faut  auz  lions  do  I'can  courantc  et  de  la  chair  yiy&.  Ausea  des  fioni 
nc  piraisseht  dans  le  Sahara  que  lii  oii  il  y  a  des  oollines  boisfai  et 
dc  I'eau.  Nous'  ne  craignons  que  la  vip^  (le&)  et  d'inixnnbnUes 
cssaims  de  moustiqucs,  cos  dcmiers  lii  oil  il  y  a  quelque  humidity" 

Whereas  Dr.  Oudney^  in  the  oourse  of  the  long  joum^y  from 
Tripoli  to  Lake  Tschad^  estimated  the  devation  of  the  soutiieni 
Sahara  at  1G37  English  feet,  to  which  German  geographers  hftve 
even  ventured  to  add  an  additional  thousand  feet^  the  Ingetiiear 
Fourncl   has,  by  careful  barometric  measurements  based  oa  ov- 
rcsponding  observations,  made  it  tolerably  probabk'  Aat  a  partrf 
the  northern  desert  is  below  the  level*  ef^the  sea.     That  poroos 
of  the  desert  which  is  now  called  "le  Zahara  d'Alg^rie''  advaDoeB 
to  the  chains  of  hills  of  Mctlili  and  el-GUous,  where  tiie  northern- 
most of  all  the  Oases — that  of  el-Eantara,  fruitful  in  datefr^   ■'■ 
situated.     This  low  basin,  which  touches  the  parallel  of  34°  ht? 
receives  the  radiant  heat  of  a  stratum  of  chalk  (full  of  the  sheDi 
of  Inoccramus),  inclined  at  an  angle  of  65®  towai^  the  soudi 
(Fourncl  sur  les  Gisemens  de  Muriate  de/Soude  en  Alg^rie,  p.  6  in 
the  Annales  des  Mines,  4me  s^rie,  t.  ix.  1846,  p.  546}^.    ^^Airivfc 
h  Uisc^ira"  (Biskra),  says  Fourncl,  "un  horizon   ind^&ii  oonnne 
cchii  de  la  mcr  so.  deroulait  devant  nous."     Between  Biscara  and 
^Sidi  Ocba  the  ground  is  only  228  (243  Eng.> feet  above  the  levdrf 
thti  scii.     The  inclination  increases  considerably  towards  the  south. 
J II  another  work  (Asic  Ccntrale,  t.  ii.  p.  320),  where  I  have  brou^  . 
together  everything  relating  to  the  depression  of  some  portions  » 
contiiioiitrt  below  the  level  of  the  sea,  T  have  already  naticed  tha^ 
according  to  Lo  P^rc,  the  "  bitter  lakes"  on  the  Isthmus  of  Siifi>> 
when  they  have  a  little  water — ^and,  according  to  General  Andr^ofl^J 
the  Natron  Lakes  of  Fayoum — ^are  also  lower  than  the  level  of  the 
Mediterranean. 

Among  other  manuscript  notices  of  M.  Foumel,  I  possess  a  ve^ 
tical  geological  profile,  which  gives  all  the  inflexions  and  inciinati(m8 
of  the  stmta,  representing  a  section  of  the  surface  the  whole  way  frcm 
Pliilippeville  on  the  coast  to  the  Desert  of  Sahara,  at  a  spot  not  fer 
from  the  Oasis  of  Biscara.  The  direction  of  the  line  on  which  th® 
barometric  measurements  were  taken  is  south  20°  west;  but  the  ele- 
vdiions  determined  are  projected,  as  in  my  Mexican  profiles,  on  a  dif- 
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int  jdane — ft  north-soath  one.     Ascending  nDintomiptxH)]y  fmm 

dstantine,  at  an  elevation  of  382  toises  (2V2'2  Kiig.  fei.*t),  tlio 

liminating  point  is  found  between  Batnah  and  Tizur,  at  an  eU^vti- 

m  of  only  560  toiacs  (3580  £ng.  feet).    In  the  piirt  of  the  I>e»Tt 

itnated  between  Biscara  and  Tuggort,  Fourncl  liaH  had  a  acricf*  of 

irtesian  wdls  dug  with  success  (Comptes  Kendus  dc  rA<^ad.  dfs 

faiences,  t.  xx.  1845,  pp.  170,  882,  and  1305).    We  Icam  fmin  tlic 

old  accounts  of  Shaw,  that  the  inhabitants  of  the  country  knew  of 

a  sabterranean. supply  of  water,  and  relate  fa1)ulous  talcH  of  a  '"sea 

luder  the  earth  (bahr  toht  el-erd)."     Fresh  waters  flowing  bi-twitn 

olay.and  marl  strata  of  the  old  cretaceous  and  othiT  Si>diuu'iitary 

deposits,  .under  the  action  of  hydrostiitic  pressure  fnmi  giisliiNg 

fountains  when  the  strata  are  pierced  (Shaw,  Voyages  dans  plusieurs 

1^     pirties  de  la  Berb6rie,  t.  i.  p.  169;  Kennell,  Africa,  Api)ond.  p. 

Ixxrv).     That  firesh  water  in  this  part  of  the  world  should  ofti»n  be 

Ibond  near  beds  of  rock  salt,  need  not  surprise  geologists  ae([uaiuti'd 

irith  mines,  since  £urope  offers  many  analogous  phenomena. 

The  riches  of  the  Deetort  in  rock  salt,  and  the  fact  of  rock  Fait 
laving  been  used  in  building,  have  been  known  since  the  time  of 
Herodotus.     The  salt  2one  of  the  Sahara  (zone  sidiferu  dii  dtVcrt) 
tt  the  Bouthemmost  of  three  zones,  stretching  across  Northcirn  Africa 
'  ^m  south-west  to  north-east,  and  believed  to  bo  connected  with  the 
^  or  deposits  of  rock  salt  of  Sicily  and  Palestine,  described  by 
/  Friedrich  Hoffman  and  by  Kobinson.     (Foumel,  sur  les  Gisemcus 
I   de  Muriate  de  Sonde  en  Algeric,  pp.  28-41;  Karsten  iiber  das 
/    ^wioBainen  des  Kochsalzes  auf  der  Oberflache  der  Erde,  1846,  s. 
I   ^yi  648,  and  741.)     The  trade  in  salt  with  Soudan,  and  the  possi- 
I    flufty  of  cultivating  dates  in  the  Oases,  formed  by  depressions  ciiused 
P'obably  by  fsJls  or  subsidences  of  the  earth  in  the  gypsum  beds  of 
tertiary  cretaceous  or  keuper  promotions,  have  alike  contributed 
^liven  the  Desert,  at  least  to  some  extent,  by  human  intercourse 
^  high  temperature  of  the  air,  which  makes  the  day's  march  » 
^P^^essive,  renders  the  coldness  of  the  nights  (of  which  Denhai 
I    ^^P'^ij^^d   so   often  in   the  African  Desert-,  and   Sir  Alcxand' 
I    /uli*^^  ^   *^®  Asiatic),  so  much  the  more   striking.      ]Melk 
/    ^"^^enioria  sull'  abassamento  di  temperatura  durante  Ic  notti  plac: 
^  ^^^ene,  1847,  p.  55)  ascribes  this  eold,  produced  doubtless  by 
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radiation  from  the  groaud,  leas  to  the  great  purity  and  serenity  of 
the  iky  (irrigiamento  calorifioo  pw  la  grande  serenity  di  cielo  nelF' 
immeDsa  6  deserta  pianura  i^  Africa  centnile),  than  to  the  pro^' 
fiuuiid  Ciilin,  the  nightly  abBOnce  of  all  movemeat  in  the  atmogpLeie. 
(OonBult  also,  respecting  African  meteorology,  Aiiu6  in  the  Esplon^' 
tion  de  I'Algarie,  Physique  g^neralc,  t.  ii.  1846,  p.  147.) 

The  fionthcra  declivity  of  the  Atlas  of  Morocco  sends  to  the 
■Sahara,  in  lat.  32",  a  river,  the  Quad-Di»  (Wady-Dra),  which 
thu  greater  part  of  the  year  ia  nearly  dry,  and  which  Benon  (Explor.i 
de  I'Alg.  Hist,  et  Geogr,,  t.  viii.  pp.  C5-78)  oonetders  tO  be  a  eixtk- 
longer  than  the  iUiine.  It  flowa  at  fiiBt  from  north  to  south,  until, 
in  lat.  29°  N.  and  long.  6°  W.,it  tuma  almost  at  right 
former  course,  runs  to  the  west,  and,  after  passing  through  the  great 
fresh  water  Lake  of  Itebaid,  enters  the  ee^  at  Cape  Nun,  ia  lat.  28' 
40'  N.  aod  long,  11°  8'  W.  This  region,  wiiich  was  so"  celebrated 
formerly  in  the  history  of  the  Portuguese  discoveries  of  the'  15th 
century,  and  was  afterwards  wrapped  in  prrfound  geographical  ob* 
scanty,  is  now  called  on  the  coast  "  the  country  of  the  Sheikh  Bei- 
rovik"  (a  chief  independent  of  tho  Emperor  of  Morocco).  It  wa 
explored  in  the  months  of  July  and  August  1840,  by  Captswn  Coun 
Bouet-Villaumez  of  the  French  Navy,  by  order  of  his  govemraeni 
From  the  official  Eeporta  and  Surveys  which  have  been  commmii^' 
catcd  to  me  in  manuscript,  it  appears  evident  that  the  mouth  of  thfl!^ 
Quad-Dra  is  at  present  very  much  stopped  up  mth  sand,  having  aft^ 
open  channel  Of  only  about  190  Eoglish  feet  wide.  A  BOmewhst 
more  easterly  channel  in  the  same  mouth  is  that  of  the  still  vei^ 
little  known  Saguiel  el-Hamra,  which  comes  from  the  south,  and.i 
supposed  to  have  a  course  of  at  least  600  geographical  miles.  Oni 
is  astonished  at  the  length  of  these  deep,  but  commonly  dry  rivei 
beds.  They  are  ancient  furrows,  such  as  I  have  seen  ia  the  Pavviaa 
Desert  at  the  foot  of  the  Cordilleras,  between  those  moui^aiaB 
the  coast  of  the  Pacific,  In  Bouet's  manuscript  "Bfilation  d«' 
potion  de  la  Malooim^"  the  mountains  which  rise  to  the  n«tik 
Cape  Nun  are  estimated  at  the  great  elevation  of  2800  metres  (9181 
English  feet). 

Cape  Nun  is  usually  supposed  to  have  been  disoovered 
''  by  the  Knight  G-iliaoez,  acting  under  the  commani]  of  the  oele- 


lirated  Infante  Henry  Duke  of  Viseo,  and  founder  of  tbo  Academy 
of  Sagres,  which  was  presided  Bvcr  iy  the  pilot  and  cnemograpber 
Mcstre  Jaoomfi  of  Majorca;  but  the  Portulano  Mediceo,  the  work 
of  a  GJcnoese  navigator  in  1351,  alcfiady  contains  the  name  of 
Caro  di  Non.  The  passage  round  this  cape  vaa  then  oa  much 
drcftded  as  that  of  Cape  Horn  has  sinoc  been,  although  it  is  23' 
north  of  the  parallel  of  Teneriffc,  and  could  be  reached  in  a  few 
days'  voyage  from  Cadiz.  The ,  Portuguese  proverb,  "  quern  passa 
o  Cabo  di  Num,  ou  tomari  ou  nao,"  could  not  deter  the  Infante, 
whose  heraldic  French  motto,  "  talent  do  bien  faire,"  espteased  hie 
noble,  enterprising,  and  vigorous  character.  The  name  of  the 
cape,  is  which  a  play  of  words  on  tho  negative  particle  has  long 
been  supposed,  does  not  ^pear  ia  me  to  have  had  a  Portuguese 
origin.  Ptolemy  placed  cm  the  north-west  coast  of  Africa  a  rivor 
Nuius,  in  the  Latin  version  Nunii  Ostia.  Edrisi  speaks  of  a  town, 
Nul,  or  Wadi  Nun,  somewhat  more  to  the  south,  and  three  days' 
journey  in  the  interioi :  Leo  A&icanns  ooIIb  >t  Belad  de  Non. 
Long  before  the  Portugq^so  squadron  of  GilianeZj  other  European 
navigators  had  advanced  much  beyond,  or  to  the  southward  of,  this 
cape.  The  Catalan,  Don  Jaymo  Ferrer,  in  1346,  aa  we  learn 
from  the  Atlas  Catalan  pulilished  by  Buchon  at  Paris,  bad  ad- 
vanced as  far  as  the  Gold  Hiver  (Eio  do  Ouro),  in  !at.  28°  56'; 
and  Normans,  at  the  end  of  the  14th  century,  as  far  as  Sierra 
Leone  in  lat.  8°  30'.  The  merit  of  having  been  the  first  to  eroes 
the  Equator  on  the  western  coast  of  Africa  belongs,  however,  like 
that  of  so  many  other  memorable  achievements,  to  the  Portuguese. 

')  p.  30. — "As  a  grassy  ^dain,  resemhlhig  maw/  of  the  Ste^ics 
of  Otrntrtd  Ada." 
The  Llanos  of  Caraccas  and  of  the  Rio  Apure  and  tie  Meta, 
over  which  roam  large  herds  of  cattle,  are,  in  the  striuteat  sense  of 
the  tetm,  "grassy  plains."     Their  prevalent  vegetation,  belonging 
to  the  two  families  of  Cyperacese  and  Gramincce,  oonsists  of  varians 
species  of  Faspalum,  P.  leptostachytmi  and  P.  lenliculare  ;  of  K^-   ■ 
lingia,    K.    monocephala   (Eottb.),    K,    odorata;  of  Panionm,   P. 
graaulifoiTim,    P.   maeranthum;    of  Ant«phora;   Ariatida;  Villa  j 
and  Anthiptiria,  A.  refiexa,  and  A.  foliosa.     Only  here  and  thete, 
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aro  fonndy  interspersed  amdng  the  GrramineaB^  a  few  herbaceous, 
dicotjledoDOos  plants,  consisting  of  two  very  low-growing  species 
of-  Mimosa  (Sensitive  Plant),  Mimosa  intermedia,  and  Mimosa 
dormiens,  which  aro  great  favorites  with  the  wild  horses  and 
cattle.  The  natives  give  to  this  gronp  of  plants,  which  close  their 
delicate  feathery  leaves  on  being  touched,  the  expressive  name  of 
Pormideras — sleepy  plants.  For  many  square  miles  not  a  tree  is 
seen ;  but  where  solitary  trees  are  found,  they  are,  in  moist  places, 
the  Mauritia  Palm;  in  arid  districts,  a  Proteacea,  describe4  hj 
Bonpland  •  and  myself^  the  Rhopala  complicata  (Chaparro.  bobo); 
which  Wildenow  regarded  as  an  Embpthrium;  also  the  hi^j 
useful  Palma  de  Covija,  or  de  Sombrero ;  and  our  Corypha  inermis, 
an  umbrella  palm  allied  to  ChamsBrops,  which  is  used  'to  cover  .the 
roofs  of  huts.  How  far  more  varied  is  the  aspect  of  the  Asiatic 
plains!  Throughout  a  large  portion  of  the  Kirghis  azid  Calmuok 
Steppes,  which  I  have  traversed  froxjoi  the  Don,  the  Caspian,  and 
the  Orenburg  Ural  river  to  the  jaik,  to  the  Obi  and  the  Upper  Lrtysh 
near  Lake  Dsaisang,  through  a  ^)aoe  of  40  degrees  of  longitude,.! 
have  never  seen,  as  in  the  Llanos^  the  Pampas^  and.  the  Penuries, 
an  horizon  like  that  of  the  ocean,  where  the  vault  of  heaven 
appears  to  rest  on  'the  unbroken  plain.  At  the  utmost  ihis  appear- 
ance presented  itself  in  one  directiDu,  or  towards  one  quarter  of  the 
heavens.  The  Asiatic  Steppes  are  often  crossed  by  ranges  of  hills, 
-or  clothed  with  comferous  woods  or  forests.  Even  in  the  most 
'fruitful  pastures  the  vegetation  is  by  no  means  limited  to  grasses; 
there  is  a  great  variety  of  berbaceous'  plants  aad  .shrubs. ,  In 
spring-time  small  snow-white  and  red  flowering  rosaceas  and  amyg- 
daleas  (Spiraea,  Crataegus,  Prunus  spinosa,  and  Ainygdalus  nana) 
present  a  smiling  aspect.  I  have  already  mentioned  the  tall  fud 
luxuriant  Synantherae  (Saussurea  amara,  S.  saba^  Artemisias^  ioA 
Centaureas),  and  of  leguminous  pliuits,  speciee  of  Astragalus,  Cy- 
tisus,  and'  Caragana.  Crown  Imperials  (Fritillaria  ruthe^icay  iuid 
F.  meleagroides),  Oypripedias,  and.  tulips^  rejoice  the  eye  by  the 
bright  variety  of  their  colors. 

A  contrast  to  the  pleasing  vegetation  of  these  A^tic  plains  is 
presented  by  the  desolate  salt  Steppes,  particularly  by  the  part  of 
iihe  Baxabinaki  Steppe  which  is  at  the  foot  of  the  Altai  xhountains. 
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and  by  the  Steppes  between  Bamaol  and  the  Serpent  Monntain  and 
the  country  on  the  east  of  the  Caspian.  Here  Chenopodias.  =«.'me 
species  of  Salsola  and'Airiplex,  Salicomias  and  HalimoenemL;  cms- 
sifolia,  (each  species  growing  "  socially/')  fonn  patches  of  vegetation 
on  ihe  muddy  ground.  See  GobeFs  Journey  in  the  Steppeii  of  the 
South  of  BuBsia  (Beise  in  die  Steppe  des  ?iidlichen  RuwLind'^ 
1838)  th.  ii.  s.  244  and  301).  Of  the  500  phanerogamoui?  «ji^:cies 
which  Olaus  and  Gobel  collected  in  the  Steppes,  the  SyranthersC;  the 
ChenopodesD,  and  the  Gmciferse,  were  more  numerous  than  the 
grasses ;  the  latter  being  only  .j^jth  of  the  whole,  and  the  former  |th 
and  ^th.  In  Qermany,  from  the  mixture  of  hill  and  plain  districts^ 
the  Glumaoeas  (ii  e,  the  Gramines^,  Cyperaccso,  and  Juncacese  col- 
lecdvely)  form  |th;  the  Synantherae  or  Compositse  |th;  and  the 
Ouciferse  -j^th  of  all  our  German  phanerogamia.  In  the  most 
northern  parts  of  the  flat  Iberian  lowlands,  the  flue  map  of  Admi- 
ral Wrangell  shows  that  th^  extreme  northern  limit  of  tree  and 
ahrab  vegetation  (GoniferaB  and  Amentaceae)  is;  in  the  portion  to- 
wards the  Behring's  Straits  side,  in  GTj-^  lat. ;  and  more  to  the  west, 
towards'  the  banks  ciif  the  Lena,  in  71®,  which  is  the  parallel  of  the 
north  cape  of  Lapland.  The  plains  which  border  the  Icy  Sea  are  the 
domain  of  cryptogamous  plants.  They  are  called  Tundras  (Tontur,  in 
Finni^)  J  they  are  swampy  districts  extending  £u^her  than  the  eye 
can  reach,  partly  covered  with  a  thick  carpet  of  Sphagnum  palustre 
and  other  mouses,  and  partly  with  a  dry  snow-white  covering  of  Ceno- 
myce  rangiferina  (Beindeer  moss),  Stereocaulon  paschale^  and  other 
'lichens.  Admiral  Wrangell,  in  describing  his  perilous  expedition  to 
thenew  Siberian  islands  so-ridi  in  fossil  wood,  says :  '^  These  Tun- 
dras accompanied  me  to' the  extreme  arctic  cOast.  Their  soil  has 
been'  frozeb  for  thousands  of  years.  In  the.  dreary  uniformity  of 
landscape,  the  eye  of  the  traveller,  surrounded  by  reindeer  moss, 
dwells  with  pleasure  on  the  smallest  patch  of  green  turf  showing 
itself  now  and  then  on  a  moist  spot.''  > 

» 
(")  P-  ^^- — "  ^^  cfltWBi  wMch  lessen  both  heat  and  dryness  in  the 

NeiD  World." 

I  have  tried  to  bring  together  in  a.brief  and  compendious  mr 
the  various  causes  which  produce  greater  moisture  anOi  \v  Vse»  < 
10 
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of  heat  in  America;,  it  will  of  course  be  understood  that  <he  ^ffOm' 
tion  respects  the  general  hygrometric  state  of  the  atmosphfiie;  airff 
the  temperature  of*  the  New  Continent  as  v^ -whole.  Single  distrioti^ 
such  as  the  island  of  Margarita^  ^e  Goast^.of  Cumana  and  Coro^  are 
as  hot  and  as  dry  as  any  part  of  Air^ca.  It  must  also  be  remarked 
that  the  maximum  of  heat  at  certain  hours  of  a  summer's  day  has 
been  found^  on  a  series  of  years,  to*  be  almost  equal  at  very -differant 
parts  of  the  earth's  surface,  on  the  Neva,  the  Senegal,  the  Ghyiges, 
and  the  Orinoco-;  being  approxiJiiately  between  27°  and  32**  Eeau- 
mur  (93°  and  104°  Fahrenheit),  and  generally  not  higher, — provid- 
ing the  observation  be  made  in  the  shade,  at  a  distance  from  all  solid 
bodies  which  could  radiate  heat  to  the  thermometer,-  not  in  an  air 
filled  with  hot  particles  of  du3t  or  sand,  and  not  with  spirit  thermo- 
meters, which  absorb  the  light.  .  It  is  probably  to  fine  grains  of  sand 
floating  in  the  air,  aud  forming  centres  of  radiant  heat,  that  welnust 
ascribe  the  dreadful  temperature  of  40°  to  44^.8  Beaumur  (122°  to 
133°  Fah.)  iu  the  shade,  to  which  my  unhappy  friend  Ritchie,  who 
perished  there,  and  Captain  Lyon,  were  exposed  for  weeks  in  the 
Oasis  of  Mourzouk.  The  most  remarkable  instance  of  very  high 
temperature,  in  an  air  probably  free  from  dust,  has  been  xecorded'by 
an  .observed  who  knew  w^U  how  to  place  and  to  correct  all  his  in-^ 
struments  with  the  greatest  degree  of  accuracy:  Ktippell  found 
37°. 6  Reaumur  (110°. 6  Fahrenheit),  at  Ambukol  in  Abyssinia, 
with  a  clouded  sky,  strong  south-west  wind,  and  an  approaching 
thunderstorm.  The  mean  annual  temperature  of  ihe  tropics,  or.  of 
the  piroper  climate  of  pahns^  is,  on  land,  between  20°. 6  and*23°.8 
Reaumur  (or  78°.2  and  86°.5  Fahrenheit),  without  any  considerable 
diflFerence  between  the  observations  collected  in  Senegal,  Pondichenj, 
and  Surinam.  (Humboldt,  M^moire  sur  les  lignes  isothermes,  1817, 
p.  64.     Asie  Centrale,  t.  iii.  Mahlmann,  Table  iv.) 

The  great  coolness,  I  might  almost  say  cold,  which  prevails  for  a 
considerable  part  of  the  year  within  the  tropics  on  the  coast  of  Pero, 
causing  the  thermometer  to  sink  to  12°  Reaumur  (69°  Fahrenheit), 
is,  as  I  have  noticed  elsewhere,  by  no  means  to  be  ciscribed  to  the 
vicinity  of  the  snow-covered  Andes,  but  rather  to  the  fogs  (garua) 
which  veil  the  solar  disk,  and  to  a  cold  sea  current  which,  commenc- 
ing  in  the  antarctic  regions  and  comings  from  the  south-west,  strikes 
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t&e  teiafc  of  dull  near  Yaldivia  and  Con9eption,  and  thence  streams 
mfjiSky  c^icmg  4lie  .ooast  to  t&e  northward^  as  £ur  as  Cape  Parifia.  On 
tiie  coast^  near  Lima,  the  temperature  of  the  Pacific  is  12°. 5  Beau- 
mur  (60''.2  Fahr.);  ^^hilst  in  the  same  latitude  out  of  the  current  it 
18  21°  E,  (7»°.2  Fahr.)  It  is  singular  that  so  striking  a  feet  should, 
have  remained  unnotioed  until  my  visit  to  the  shores  of  the  Pacific^ 
in  October  1802.  . 

The  variations  of  temperature  of  different  regions  depend  in  a  great 
degree  on  the  character  of  the  bottom  of  the  ^^  aerial  ocean/'  or  on 
the  nature  of  the  floor*  or  base,  whether  land  or  sea,  continental  or 
ooeaniC;  on  which  the  atmosphere  rests.  Seas,  often  traversed  by 
currents  of  warmer  or  coldw.  water  "(oceanic  rivers),  have  an  effect 
very  <}ifferent  from  that /of  continental  masses^  whether  unbroken  or 
articulated,  or  of  islands,  which  latter  may  be  regarded  as  shallows 
in  the  aerial  G»ceafi,  and  which,  notwithstanding  their  small  dimen- 
^ons,  esert,  often,  tp  a  greaf  distance,  a  notable  influence  on  the 
diinate  of  the  sea.  .  In  .continental  piasses  we  must  distinguish  be- 
tween isondy  deserts  devoid  of  .vegetation,  savannahs  or  grassy  plains, 
and  forestAx)yered  districts.  In  Upper  Egypt  and  in  South  America, 
Nouet  in  the  former,  and  myself  in- the  latter,  found  respectively  at 
noen  the  temperature  of  the  ground  composed  of  granitic  sand  54°.2 
and  48°.4  Beaumur  (154°  and  141<'  Fahr.).  Many  careful  observa- 
tions in  Paris  have  given^  according  to  Arago,  40°  and  42°  Keaumur, 
122P  and  126°.6  Fahrenheit.  (Asie  Oentrale,  t.  iii.  p.  176.)  The 
Savannahs;  which  between  the  Missouri  and  the  Mississippi  are  called 
Pndries,  and  which  appear  in  Soilth  America  as  the  LlanoB  of  Vene- 
zuela and  the  Pampas  of.  Buenos  Ayres,  iue  covered  with  small 
monocotyledoixous  plants  of  the  family  of  Cyperacese)  and  with  grasses 
of  which  the  Ihin  pointed  stalks  or  ears,  and  the  delicate  lanceolate 
leaves  or  blades,  radiate  towards  the  unclouded'  sky,  and  possess  an 
extraordinary  power  of  "emission."  W^Us  and  Daniell  (Meteor. 
Essays,  1827,  p.  230  and  278)  have  even  seen  in  our  latitude,  where 
the  atmosphere  has  so  much  less  transparency,  the  thermometer  sink 
6°.5  or  8°  of  Eeaumur  (14°.5  or  18°  Fahrenheit),  on  being  placed 
on  the  graas.  Melloni,  in  a  memoir,  "  Sull  abassamento  di  tcmpera- 
tura  durante  le  notti  placide  e  serene,"  1847,  pp.  47  and  53,  has 
shown  how  in  a  calm  state  of  the  atmosphere,  w\ndi  i»  «b  laa^^^^airj 
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eondition  of  strong  tadiatioQ  and  of  the  formation  pf  dew,  ihe  eooliBg 
of  the  grassy  surface  is  also  promoted  •  by  the  particles  of  air  which 
are  already  cooled  sinking  to  the  ground  as -being  the  heaviest.  In 
the  vicinity  of  the  Equator,  under  the  clouded  sky  \)f  the  Upper 
Orinoco,  the  Bio  Negro,  and  tibe  Amazons  Biy^,  the.  plains  are 
clothed  with  dense  primeval  forests;  but  to  the  'north  und  south  of 
this  wooded  region  there  extend  from  the  zone  of  palms  and  lofty 
dicotyledonous  trees,  in  the  northern  hemisphere,  thQ  Llanos  of  the 
Lower  Orinoco,  the  Meta  and  the  Guaviare,  and  in  the  soutibexn 
hemisj^ere.the  Pampas  of  the  Rio  de  la  Plata  and  of  Patagonia. 
The  space  thus  occupied  'by  Savanjiahs  or  grassy  plains  in  Souih 
America  is  at  least  jQine  lames  as  great  as  the  area  of  Erance. 

The  wooded  re^on  acts  in  a  threefold  manner  in  diminishing  the 
temperature;  by  cooling  shade,  by-  evaporation,  and  by  radiation. 
Forests, — which  in  our  tempetate  zone  consist  of  jarees  living  together 
in  5' society,''  t.  c,  many  individuals  jof  one,  or  of  a  few  kinds,  of  the 
families  of  ConifersB  or  Amentacese,  oaks,  beeches,  and  birdbes,  but 
in  the  tropics,,  of  an  immense  Variety  of  trees  living 'separately -or 
"unsocially,'' — ^protect  the  ground  from  the  direct  rays  oi  the  sun, 
evaporate  fluids  elaborated  by  the  trees  ■  themselves,  aiid  coOl  the 
strata  of  air  in  immediate  contact  with  them  by  tiie  i^adiation  of  heat 
from  their  appendicular  organs  or  leaves.  The  latter  are  &r  from-" 
being  all  parallel  with  each  other;  they  arC)  on  the  contrary,  variously 
inclined  to  the  h(»*izon,  and,  according  to  the  law  developed  by  LesHe 
and  Fourier,  the  influence  of  this  inclination  upon  the  quantity  of 
heat  emitted  by  radiation  is  such,  that  the  power  of  radiation  (pou-, 
voir  rayonnant)  of  a'  measured  surface  ce,  having  a  given  oblique 
direction,  is. equal  to  the  "pouvoir*  rayonnant"  wJhJch  would 'belong 
to  a  surface  of  the  size  of  ay  projected  on  a  horizontal  plane.  Now 
in  the  initial  condition  of  radiation,  of  all  the  leaves  whieh  fonQ  the 
summit  of  a  tre^  ^d  partly  cover  each  other,  those  are  first  cooled 
which  are  diregted  without  any  intervening  screen  towards  the  un- 
clouded sky.  The  cooling  result  (or  the  exhaustion  of  heat  by 
enrission)  will  be  the  more  considerable  the  greater  the  thinness  of 
the  leav6s.  A  second  stratum  of  leaves  has  its  upper  surface  turned 
to  the  under  surface  of  the  first  stratum,  and  will  ^ve  out  more  heat 
by  radiation  towards  that,  strastum  than  it  can  receive  by  radiation- 
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finmi  it.  Tke  residt  of  this  unequal  exchange  will  thus  be  »  loss  of 
temperature  for  the  second  stratum  of  leaves  also.  A  similar  opera- 
tion^ will  cimtinue  fraoL  stratum  to  stratum  until  all  the  leaves  of  the 
tree,,  by  greater  or  lefe  radiation,  as  modified  by  their  diversity  of 
position,  have  passed  into  a  state  of  stable  equilibrium,  of  which  the 
law  cab^  be  deduced  by  mathematical  analysis.  In  this  manner,  in 
the  long  and  clear  jiights  of  the  equinoctial  zone,  the  forest  air  con- 
tained in  the  intervals  between  the  strata  of  leaves  becomes  cooled 
by  the  process  of  radiation)  and  by  reason  of  the  great  quantity  of  " 
its  thin  appendicular  organs  or  leaves,  a  tree,  the  horizontal  section 
of  whose  sununit  woidd  measure  for  example  2000  square  feet,  would 
act  in  diminishing  the  temp^tuie  of  the  air  equivalently  to  a  space 
of  bare  or  turf-covered  ground  several  thousand  times  greater  than 
2000  square  feet  (Asie  Centrale,  t.  iii.  pp.  195-205).  I  have  sought 
thus  to  develope  in  detail  the  complicated  effects  which  make  up  the 
total  action  of  expensive  forests  upcm  the  atmosphere,  because  they 
have  been  so  often  touched  upon -in  reference  to  the  important  ques- 
tion concerning  the  climates  of  ancient  Grermany  and  Gaul. 

As  in  the  Old  Continent  £uh)pean  civilization  has  had  its  princi- 
pal seats  on  a  western  coast,  ifr  could  not  but  be  early  remarked  that, 
under  equal  degreed  of  latitude,  the  opposite  eastern  coast  of  the  • 
United  States  was  several  degrees .  colder  in  mean  annual  tempera- 
ture than  Europe,  which  is,  as  it  -were,  a  projecting  western  i)enin- 
sula  to- Asia,  as  Brittany  is  to  the  rest  of  France.  JBut  in  this  re-' 
mark  it  was  forgotten  that  these  differences  decrease  from  the  higher 
to  the- lower  latitudes)  in  such  manner  that  they  almost  entirely 
disappear  from  30°  downwards.  For  the  west  coast  of  the  New 
Continent,. exact  thermometric  observations  are  still  almost  entirely 
waliting;.  but  the  mildness  of  the  winters  in  New  California  shows 
that  the  west  coasts  of  America  and  Europe,  under  the  same  paral- 
lels of  latitude,  probably  differ  little  from  each  other  in  mean  annual 
temperatjure*  The  subjoined  table  shows  what  are  the  correspond- 
ing mean  annual  'temperatures,  in  the  same  geographical  latitudes, 
of  the  west  coast  of  Europe  and  the  east  coast  &i  the  New  Conti- 
nent. 

.     -^  10* 
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hx  Ae  ootnmi)  of  temperatures  in  ibe  preceding  table  the  flret  num- 
ber represeutB  the  temperature  of  the  year  '^  that  which  stands  in 
place  of  K  num.eTator  the  Ibean  winter  temperatore ;  and  that  which 
stands  in  the  place  of  a  denominator  the  mcaa  summer  tempcratuie. 
Besides  -  the  great  difference  of  mean  annual  temperature,  there  is 
also  a  striking  difference  between  the  two  coaats  in  respect  to  the 
distnbation  of  thai  temperature  into  the  different  seasons  of  the 
jearj  and  it  s  this  disMbution  which  is  most  influential  both  on  our 
feelings  and  on  the  processes  of  vegetation^  Doto  remarks  gene- 
nJly,  that  the  summer  temperature  of  America  is  lower  under  equal 
degrees  of  latitude  than  that  of  Europe  (Tcmperatur  tafeln  nebst 
Bemerkungen  Tiber  die  Verbreitung  der.Warme.  auf  der  OborflSicho 
der  Erie,- 1848,  s.  95).  ■  The  climate  of  St.  Petereburgh  (or-  to 
speak  more  correctly,  the  mean  anliual  temperature  of  that  city 
which  is  in  lat.  59°  56'),  is  found  on  the  East  cSast  of  America  ia 
lat.  47}°,  or  12}°  more  to.  the  pouth;  in  like  manner  we  find  the 
oWte  of  Kijnigsberg.(lat.  Sii"  43% at  Halifax  {lat.  44°  39').  The 
temperatjire  of  Toulouse  (lat.  43°  36')  coircspondsto  that  of  Wash- 
ington (kt.  38°  53'). 

Jt  would  be  yery  hazardous  t»  lay  down  any  general  statements 

respecting  the  temperatore  in  the  territory  of  tho  United.  States  of 

.  America,  as  we  mpt- distinguish  in  that  territory  three  re^ons: 
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1,  the  Atlantic  States^^ast  of  the  Alleghanies;  2,  the  Western  States 
in  the  wide  basin  between  the  AUeghani^s  and  the  Rocky  Mount- 
jains,  through  which  flow  the'  Mississippi,  the  Ohio,  the  Arkansas;^ 
and  the  Missouri;  3,  the  high  plains  between  the  Rocky  Mountains, 
and  thq  Maritime  Alps  of  New  California  through  which  the  Oregon* 
or  Columb.ia  River  jfinds  a  passage.  Since  the  highly-  honorable 
establishment,  by  John  0.  Calhouft,  of  uninterrupted,  observ^ations  of 
temperature,  made  on  a  uniform  plan  at  35  military  posts,  and  re- 
duced to  daily,  monthly,  and  annual  means,  we  have  arrived  at  more 
just  climatic  views  than  tho^  which  were  so  generally  received  in 
the  time  of  Jefferson,  Barton,  and.Volney.  These  meteorological 
stations  or  observatories  extend  frpm  the  points  Florida  and  Thomp- 
son's Island  (Key  West),  lat.  24*^  33',  to  the  Council  Blufe  on  the 
Missouri ;  and  if  we  reckon  amongst  them  Fort  Vancouver,  lat.  46° 
37',  they  include  differences  of  longitude  of.  40°. 

It  cannot  be  affirmed  that,  on  the  whole,  the  mean/ annual  tem- 
perature of  the  second  or  middle  region  is  higher  1)han  that  of  the 
first  or  Atlantic  region.     The  further  advance  of  certain  plants  to- 
wards the  north,  on  the  west  of  |he  Alleghany  mountains,  depends 
partly  on  the  nature  of  th9se  plants,  and  partly  on  the  different  dis- .  , 
tribution  of  the  same  annual  quantity  of  heat.     The  wide  valley  of 
the  Mississippi  enjoys  at  its  northern  and  southern  extremities  the  , 
Warming  itifluenoe  of  the  Canadian  Lakes,  and  of  the  Mexican  Gulf 
Stream.      The  five  lakes,  (Superior,  Michigan,  Huron,  Erie,  and 
Ontario)  occupy  a  space  of  92,000  English  squsure  miles.      The 
climate  is  much  milder  and  more  equable  in  the  neighborhood  of 
the  lakes;  for  example,  at  Niagara  (Jat.  43°  15'))  the  meauT^ter    • 
temperature  is  only  half  ^  degree  of  jReaumur  (1°,2  Fahrenhjeit)  ^ 
below  the  freessing  point,  while  at  a  distance  from  the  lakes,  in  latv^ 
44°  53',  at  the  confluence  of  the  river  St.  Peter's  with  the  Missis- 
sippi, the  mean  winter  temperature  of  Fort  SnelKng  is  — 7°. 2  Reau- 
mur, or  15°. 9  Fahrenheit  (see  Slamuel  Forr/s  excellent  Memoir  on 
"  the  Climate  of  the  United  States,"  1842;  pp.  37,  39,  and  102). 
At  this  distance  from  the  Jpanadian  Lakes  (whojso.  surface  is  froUa  . 
500  to  600—530  to  640  English— feet  above  the  level  of  the  sea; 
whilst  the  bottom  of  the  Lakes  Michigan  and  Huron  is  about  five 
hundred  feet  below  it)^  recent  observations  have  shown  jfche  plimate 
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tf  ihe.C0untry  to  possess  a  proper  contmental  chsraoter^  t.  e.  hotter 
sammefs  aaad  colder  urinters.  "  It  is  proved/'  says  Fonry,  "by  our 
iheimometaical  data^  that  the  cfix^ate  west  of  the  Alleghany  Chain 
is  more  eaeessive  t&an  4hsi  of  the  Atlantic  side/'  At  Fort  Gibson, 
on  iiie  Axkansas  ]^yer,  which  &lls  into,  the  SBssissippi  in  lat.  35° 
47'y  with  a  m^an  asniial  temperature  hardly  equal  to  that  of  Gib- 
raltar^ the  thermometer  in  the  shade;  and  without  any  reflected  heat 
from  %e  ground;  has*  been  seen/ in  August  1834;  to  rise  to  37^.7 
BeaxunuT;  or  117°  Fahrenheit 

Ther  stat^ntent  so  often  repeated;  although  unsupported  by  any 
thertnoipjetric  measurements;  that;  since  the  first  Europeau  -settle- 
ments in  K'ew  England;  Pennsylvania  an^i  Virginia;  the  eradication 
of  many  forests  cm  both  sides  of  the  AHeghanies  had  rendered  the 
climate  more  equable  (t.  e.  milder  in  ^^ter  and  cooler  in  summer); 
is  now  generally  doubted  or  disbelieved.  Series  of  trustworthy  ther- 
.  mometrie  observations  in  .the  Umted~  States  hardly  extend  so  far 
ba^k  as  ^venty-ei^t  yesu?s.  We  s^e  in  the  Philadelphia  observa- 
tions; that;  from  1771  .to  1824;  the  mean  annual  temperature  has 
fiardly  increased  1°.2  Eeaumur  (or  2°. 8  Fahrenheit)— a  difference 
which  is'  attributed  to  the  increased  size  of  the  town, -to  it3  greater 
population;  aiid  to  the  niiinerous  steam-engines.  The  difference  may 
possibly  be  merely  acddental;  for  I  find  in  the  same  penod  an  ^in- 
crease of  mean  winter  cold,  amounting  to  0°.9  KeaumUTjOr  2°  Fahr- 
enheit:  the  three  other  seaspns  had  become  somewhat  warmer. 
Thr^ee-and-thirty-  years'  observations  at  Salem,  in  .  Massachusetts, 
show  no  alteration  at  all :  the  annual  means  oscillate;  within  a  de- 
gree of  Fahre.nheit;  about- the  mean  of  the  whole  number  of  years; 
and  the  winters  of  Salem;  instead  of  having  become  milder,  as  sup- 
posed from  the  destruction  of  the  forests  in  the  course  of  the  thirty- 
three  jrearS;Jiaye  become  cgldey  by  1°,8  Reaumur,  or  4°  Fsdirenheit. 
(Forry,  pp.  97^  101;  and  107.) 

As  the  eaist  coast  of  the  United  States  is  comparable  in  respect  to 
mean. annual  temperature;  ki  equal  latitudes;  to  the  Siberian  and 
Chinese  coasts  of  the  Old  Continent;  so  also  the  west  coasts^  of  Europe 
and  America  have  been  very  preperly  compared  together^  I  will 
only,  take  a.  few  examples  from  the  western  region  on  the  shores  of 
the  Pacific,  for  two  of  which  (Sitka  in  Russian  America;  and  Fort 
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GkorgO;  in  the  same  latitudes  respectirely  as  Gk^ttenburg  and  G«neYA) 
I  am  indebted  to  Admiral  Latke's  voyage  of  cireamnavigation. 
J^uk  and  Danzig  are  nearly  on. the  si^ne  parallel;  and  although  th^ 
mean  temperature  of  Buluk;  owing  to  its,  insular  climate  and  to  a 
cold  sea-current;  is  domewhat  lower  than  that  of  Danzig,  yet  the 
winter  temperature  of  the  American  stjition  is  milder  tluui  that  of 
the  port  on  the  Baltic.  .     , 


Sitka      .    •    •'  .' 


Gottenbarg*.     . 


Fort  George    .    . 


Geneva  .    . 


Kherson      *    ,    i 


Latitude. 

- 

670 

3' 

67«» 

41' 

46« 

18' 

46«> 

12' 

46° 

1 

38' 

Longitude. 


136*>  16'  W. 


11®  69'  JE. 


122«  68'  W. 


(Alt.  1298'E'.  ft.)' 


32«.39'  E. 


Reaumur. 


0O.6 


60.6- 


60.4 


ia^.2 

-rOO.2 

13<>.6 
20.6 


80.1- 

12«'.4 

^    -00.7 

70.9 , 

14O.0 

—30,1 

90.4 . 

170.S 


Fahrenheit. 


440 


66O.O 


*    -^10.6 

460;4-^^ — 

620.4 

S^ 
330.6 
630  J5' 
26O.0 


6O0.J 


490.8 


630.5 


JIO.O 


Snow  is  hardly  ever  seen  on  the  banks  of  the  Oregdn  or  Columbia 
River,  and  ice  -on  the  river  lasts  only  a  very  few  days.  The  Ibwest 
temperature  which  Mr.  Ball  once  observed  there  in.  the  winter  of 
1833  was  6  JO  of  Reaumur  below  the  freezing  point,  or  17.4°^ahieii- 
heit  (Message  froni  i^e  President  of  the  United  v  States  to  Congress, 
1844^  p.  160 )  and  Forry,  Clim.  of  the  U.  States,  pp.  49,  67,  tod  73). 
A  cursory  glance  at  the  summer  and  winter  temperatures,  ahove 
given,  shows  that  on  and  near  the  west  -coast,  a  truie  insular  eUniftte 
prevails.-  The  winter  cold  is-  less  than  in  the  western  jpartg  of  the 
Old  Continent,  and  the  summers  ^re  much  cooler.  The  most  striking 
contrast  is  presented  by  comparing  the  mouth  of  the  Oregon  with 
Forts  Snelling  and  Howard,  and  the.  Council  Bluflfe  in  the  interior 
of  the  Mississippi-  and  Missouri  basin  (lat.  44° — 46**) — ^where,  to 
epe&k  in  the  Janguage  of  Buffon,  "w^  &id  twi  exceaswe^  or  true  cand' 
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'nenttil  clhna^ie — «  winter  cold,  on  sin^e  days,  of — 2S^A  and  — ^Q^'.G 
Beaumnr  (  — ^2°  and  -— 37°"  Fahr,),  followed-  by  mean  summer  tem- 
peratulres.of  16°.8  and  17°.5  Reaumur  (69°  and  71°.4  Fahr.). 

(^)  p..  31. — "jis  if.  America  had  emerged  later /rom  the  chaotic  '. 
'  .    '  y  waten/ covering "  "  •     ^ 

An  itcate  inquirer  i^to  nature,  Benjamin  &nith  Barton,  said  long 
Binoe  with  great  truth  (Fragments  of  the  Natural  History  of  Penn- 
sylvania, p.  i.  p,  4),  ^'I  cannot  but  deem  it  a  puerile  supposition, 
uuBupported  by  the  evidence  of 'ilature,that  a  great- part  of  America 
has  probably  later  emerged  from  the  bosom  of  the  oceMi  than  the 
other  continents/'     The. same  subjefct  was  touched  on  by  myself  in 
a  memoir  on  the  primitive  nations  of  Am'eric^i  (Neue  Berlinische 
Monatschrift,   bd.  xv.  1806,  s.  190).      "Writers  generaUy  and 
jnsfly  praised  have  repeated  but  .too  often  that  America  is  in  every 
flense  <rf  the  word  a  New  Continent.     Her  luxuriate  of  vegetation, 
Ae  abundant  waters  of  her  enormous  rivers,  the  unrepose  of  her 
powerful  volcanoes,  all  (say  they)  proclaim  that  the  still  trembling 
earth,  from  the  fe<Se  of  which  -the  .waters  have  not  yet  dried  off,  is 
here  nearer  to  the  chaotic  primordial  state  than  in  the  Old  Continent. 
Such  ideas  appeared  to-  me,  long  before  I  commenced  my  travels, 
alike  unphilosophical  and  c(aitrary  to  generally  acknowledged  phy- 
sical laws. .     Fantastic  images  of  terrestrial  youth,  and  unrepose 
associated  on  the  one  i^uid — and.on  t)ie  other,  those  of  increasing 
dryness,  and  inertia  in  maturer  age-^-could  only  have  presented 
themselves  to  minds  more  inclined  to  draw  ingenious  or  striking 
tx)ntrasts  between  <iie  two  hemispheres,  than  to  sbive  to  comprehend, 
in  ene  general  view^  the  construction  of  Ae  entire  globe.     Are  we 
to  regard  the  south  of  Italy  as  more  modern  than  its  northern  por- 
tions, because  the  fonner  i^  almost  incessantly  disquieted  by  earth- 
quakes and  ^volcanic -eruptions?     Besides,  what  small  phenomena 
are  the  volcanoes  and  earthquakes  of  the  present  day,  in  comparison 
with  those  revolutions  (tf  nature  whidi  the  geologist  must  suppose  to 
have  accompained,  in  the  chaotic  state  of  the  earthy  the  elevation, 
solidification,  disruptions,  and  cleavings  of  the  mountain  masses? 
Kversity  of  causes  must  produce  diversity  in  the  operations  of  natural 
forces,  in  countrieJi  remote  as  well  a&  near.    Perliapa  tl^i^  ^oVjasiO^^ 
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of  the  New  Oontineixt  (of  which  I  still  jeckon  above  28  in  a  state  of 
activity)  have  only  continued  to  bum  longer  than  others^  becaoiBe 
the  lofty  mountain  ridges,  -on.  which  they  have  broken  fbrth  in.  rows 
vor  series  -above  long  subterranean  fissures,  are  nearer  to  the  sea,  and 
because  this  proximity  seems,  with  a  few  exceptions,  to  .affect  die 
cYiergy  of  the  subterranean  fires  "in  some  way  not  yet -sufficiently 
explained.  Besides;  both  earthquakes  and  fire-emittm^  movmtams 
have  periods  of  activity  alternating  with  periods  of  repose.  - :  At 
the  present  moment,"  (I  wrote  thus  42  years  -ago!)/^pnysical  ffis- 
quiet  and  politiqal  calm  reign  in  the  New  Oontinent,  w4iile  in  the 
Old.  the  desolating  strife  of  nations  disturbs  Uie  enjoyment  of  the 
repose  of  nature.  Perhaps  a  time  is  coming  when,  in  this  singular, 
contrast  between  physical  and  moral  forces^  the  two  mdes  of  the 
Atlantic  will  change  parts.  Yoloanoes  are  quiescent  for  oentories 
before  they  burst,  forth  anew ;  and  the  idea  that  iti  the  so-ealled 
older  countries,  a  certain  peace  must  prevail  in  nature,  is  founded 
on  a  mere  play  of  the  imagination.  There  Exists  no  reason  for 
assigning  qac  entire  sid<s  of  our  jdsuiet  to  be  older  or  newer  than  the 
other.  Islands  are  indeed  raised  from  tiie  bed  of  the  ocean  by  voir 
canic  action,- and  gradually  heightened  by  coial  animals,  as. the 
Azores'  and  many  loW  flat  islands  of  tiie  Pacific ;  and  these  Biay 
indeed  be  said  to  be  newer  than  many  Plutonic  £[)nnatii)n9  of  ihe 
European  central  chain.  A  small  district  of  the  earth,  surrounded, 
like  Bohemia  and  l^ashmeer  (and  like  mtoy  of  the  valleys  in  tih&  * 
-  Moon),  by  annukr  ^lountains,  may,,  by  partial  inundations,  belong 
covered  with  water;  and  after  the  flowingvoff  of  this' lake  of  inland 
sea,  the  ground  on  which  vegetation,  begins  gradually  to  establish 
itself  might  be  said,  figuratively,  to  be  of  jecent  origin:  .  Islands 
have  become  connected  with  each  other  by  the  elevation  of  fip^ 
masses  of  l^ad;  and  parts  of  the  previously  dry  land  have  been  ^ab- 
merged  by  the  subsidence  of  the  oscillating  ground  ;'but  submersioiiB 
so  general  as  to  embrace  a-heniisphere  can,  from  hydrostatic  lawB*. 
only  be  iniagined  as  extending  at  the  same  time  ovet^all  parts  jdC  the 
earth.  The  sea  cannot  permanently  overflow  the  boundless  plains 
of  the  Orinoco  and  the  Amazons,  without  also  overw;hekQing  the 
plains  adjoining  the  Baltic.  The  sequence  and  identity  of  the  sedi- 
mehtaij  strata,^  and  of  J)he  Orgaiaic  leixmxi^  q{  plants  and  auimi^ 
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belonging  to  the  Ancient  World  enclosed  in  those  strata,  show  thai 
se^ral  great  depositions  have  taken  place  almost  simtdtaneonslj 
oyer  the  enlire  globe.''  ^(For  the  fossil  yegetable  remains  in  the  coal 
formation  in  North  America  and  in  Europe,  compare  Adolph  Brog- 
niart,  Prodrome  d'wie  His.  des  Y^taox  Fossiles,  p.  179;  and 
Charles  Lyell's  Travels  in  North  America, 'voL  ii.  p.  20.) 

(*)  p.  31.— -^^^Ac  Southern  HemUphere  is  cooler  and  moisier  than 

our  Northern  half  of  the  fflobe," 

Chili,  Buenos  Ayres,  and  the  southern  parts  of  Brazil  and  Peru, 
have  all,  as  a  result  of  the  narrowness  of  the  Continent  of  South 
America  as  it- tapers  towards  the  south,  a  true  ^^  insular  clipiate;''  or 
a  climate  of  coqL  summers  and  mild  winter?.   '  As  &r  as  the  -(Bth  or 
50th  parallel  of  latitude  this  character  pf  the  Southern  Hemisphere 
may  be  regarded  as  an  advantage,  but  farther  on  towards  the  Ant- 
arctic Pole^  South  America  gradually  becomes  an  inhospitable  wilder- 
ness.     The  difference  of  liEititude  of  the  sodthem  terminating  points 
of  Australia  (including  Van  Itielnen  Island),  of  Africa,  and  of  Ame- 
rica gives,  to  eac^  of  these  continents  a.  peculiar  character.     The 
•  Straits-  of  Magellan  aro  between  the  53d  and  54 th  degrees  of  lati- 
tude,' and  yet  in  December  and  January,  when  the  sun  is  18  hours 
above  the  horizon,  the  temperature  sinks  to  4*^  Reaumur,  or  41® 
Fahrenheit.     Snow  falls  almost  daily,  and  the  highest  atmospheric 
temperature  observed  by  Churruca  (1788)  in  December  (the  sum- 
mer of  those  regions),  was  not  above  9*^  R.,  or  52**  2'  Fabr.     The 
Cabo  Pilar,  whose  towering'  rock^  though  only  218  toises,  or  1394 
English  feet  high,  may  be  regarded  as  the  southern  termination  of  the 
chain  of  tho  Andes^  is  almost  in  the  same  latitude  as  Berlin.     (Re- 
lacion  del  Yiage  al.Estrccho  de  Magallanes,  apendice,  1793,  p.  76.) 
While  in  the  Northern  Hemisphere  all  the  continents  attain  a  sort 
of  niean  limit  towards  the  Pole,  coinciding  pretty  regularly  with  the 
parallel  of  70°,  iAie  terminating  points  in  the  Southern  Hemisphere — 
of  America,  in  the  deeply  indented  and  intersect^  ,Tierra  del 
Fuego — of  Australia — and  of  Africa — are  respectively  34°,  46}°, 
and  56°  distant  from  the  South  Pole.     The  temperature  of  the 
very  unequal  extents  of  ocean,  which  divide  these  southern  points 
from  the  icy  pole,  emtribnteB  rery  materially  to  mo&i^  VSa^  Oi^i!aid.\«&, 
11 
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^e  areag  of  dry  land  in  the  Northern  and  Sontl^ern  H^misplierefi  are 
to  eikch  other  in  the  proportion  of  3  to^l.     But  ihi»'  inferiority  in 
extent  of  continental  massee  in  the  Southern  Keinisphen^,  as  com- 
pared withHhe  Northern^  belongs  much  more  to  the  temperate  than 
to  the  torrid  zone.     In  the-  temperate  ^zones  of  the  NoFt^ern  and 
Soilthem  Hemispheres^  the  ratio  is  as  18  to- 1  ^  in.  tibie  torrid  zones 
as  5  to  4.     The  great  inequaHtj  in  the  distribuition  of  the  dry  land 
exercises  a  very  sensible  influence  on*  the  strength  of  th&a«c^dmg 
aerial  current  which  turns  towards  the  Southern  Pole,  and  en  the 
temperature  of  the  Southern  Hemisphere*    S6me  of  the  noblest 
forsis  of  ^  tropical  Tegeta^on^  foi^  examjde  the.  t]re&-femJS^  adyanoe 
so^th  of  the  Equator  as  far  as  the  parallels^  of  46^^  and  of  eV^en  53*; 
whereas  north  of  the  Equator  they  are  not  found  beyond  the  tropic 
of  Cancer     (Robert  Brown,  Appendix  to  Flinders'  Voyage,  pp.  575 
and  584 ;  Humbpldt,  de  distributioi^e  ^  geographica.  Plantarom,  pp. 
81-85.)     Tree-ferns  thrive  extremely* .well  at  Hobart  Towll  in  Van 
Diemen  Island  (lat.'42^  53'),  wher^  the  mean  annual  temperature 
is  9°  Reiaumur,  or*  52<>  2;  Fahrenheit,  and  is  therefore  l**  6'  Keati- 
mur,  Or  8^.6  Fahrenheit,  less- than  that  of  Toulon.     "RotoSb  is^uhnosi 
a  degree  of  latitude  farther  from  the  Equator  than  Hobart  Town,  and 
has  an  annual  temperature  of  12°. 3  R.,  or  59°.8  Fahr.; — a  winter 
temperature  of  6^.5  R.,  or  46°,4  Fahr.,rr^ahd  a  summer  temperature 
pf  24°  R.,  or  86°  Fahr.;  these  three  yalues  being  in  HobartwTown 
8°.9, 4°.5,  and  13°.8  R.,  or  52°,0,  42°.2,  and  63?  Fahr.     In  Dusky! 
Bay,  New  Zealand,  tree-ferns  grow  in  S.  lat.  46°  8',  and  in  the  Auck- 
land and  Campbell  Islands,  even  .in  53°  S.  lat.   (Jo^.'Hbokeie,  Floia 
Antarctica,  1844,  p.  107.) 

In  the  Archipelago  of  Tierra  del  Fuego — ^where,  m 'the  same  lati-' 
tude  as  Dublin,  the  mean  winter  temperature  i?  0°.4  lleaumur  (33** 
Fahr.),  and  the  mean  summer  temperature  only  8°  K.,  or  50°  Fahr.— 
Captain  King  found  the  "vegetation  thriving  nfost  luxuriantly  in 
large  woody-stem'med  trees  of  Fuchsia  and  Veronica ;"  while  this 
vigor  of  vegetation,  which,  especially  on  the  western  coast  of-  Ame- 
rica in  38°  and  40°  of  south  latitude,  is  so  picturesquely  described 
by  Charles  Darwin,  sMdenly  disappears  south,  o^  Cape  Hom,jontlie 
racks  of  the  Southern  Orkney  and  Shetland  Islands,  and  of  tlie 
'Sandwich  Archipelago.  These  lalwida,*  XsviA.  wsa.tiJw5L^  .^^«red  wi^ 
grass,  mo88,  and  lichens,  "Te^re8deI>4«o^3i\jko\x"  ^^^"^SiMB^^oar 
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vigaiors  call  tkem^  are  still  far  north  of  the  Antarctic  Circle;  whereas 

in  die  Northern  Hemisphere  in  70^  of  latitude,  at  the  extremity  of 

Scandinayia,  fir-trees  attain  a  height  of  between  60  and  70  English 

feet.     (Compare  Darwin  in  the  "Jonmal  of  Essearches/'  1845^ 

p.  244,  with  King  in  yoL  i.  of  thp  J^ar];atiYe  of  the  Ypjages  of  tb^ 

Adventure  and  Beagle,  p.  677.)    If  we  compare  Tierra  del  Fuego, 

and  particularly  Port  Famine  in  the  Straits  of  Magellan  in  lat.  53° 

38';  with  Berlin,  ^hich  is  one  degree  nearer  the  Equator,  we  find  for 

-^®  6  30**  "8  ' 

Berlin''6°.8,  ^j^Vg  R.,  47*'.2,  gg^  Fahr. ;  and  for 

1°  2  34°  8 

^    •      Port  Famine  4°.7,  -g^  U,  42°.6,   g^^  Fahr. 

I  subjoin  in  one  yiew  the  few  well-assur^  temp^ratyre  (lata  which  we 
at  present  possess,  for  the'tandsof  the  temperate  zone  in  th^  Southern 
Hemisphere,  and  which  may  be-compared  with  the  temperatures  of 
th^  Northern  Hemisphere,  in  most  parts  of  which  the  distribution 
into  sununer  heat  .and  winter  oold  is  so  different  and  so -much  less 
equable.  I  emplc^  the  convenient  method  of  notation  before  used 
and  explained  in  pages' 113-114.  . 


• 
• 

Place. 

1 

South 
Latiiade. 

r 

Mean,  AnnoaL,  Winter,  and 
Sominer  Temperatare. 

1 

1 

1 
1 

R«aiiinar.        |      Fahrenheit. 

Sidn^  and  Paramatta' (New  Hpl- 
lancl)       .    .    ^    . 

Cape  Town  (Africa)     .    .    ^    .   ^ 

Bvenoa  Ajrea    ..'.... 

• 
*—                                        * 

Montevideo      .,...'. 

• 

Hobait  T<hrn  (Vaa  Diemen 

Island)   .    .    .     .    » 

• 

Port  Famine  (StniU  ofM^elltLD)  i 

)                   '                                    / 

4 
330.50' 

• 

340.17' 
340.54' 
420.45' 
53o>38' 

10^0 
140^ 

20°.^ 
11^8 

i5»:o^^ 

IS^'.S 

r.l 

13^.5—^— 

18^.2 

11%3 

15«.5 it) 

30*.2 

4«^ 

9M r- 

13- .8 

1».2 

4°.7 , 

^•.0 

54°  .5 

64«.5 

77°  .5 

68°.5 

65°.7 

73°  .3 

5?^.5 

62°  .4 

73°.0 

57°.3 
66°.8 

77°  .5     - 

42°  .2 

63*,0 

34°  .8 
■   42°  .6 

\ 
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;  (^)  P- 32. — ^^  A  connected  sea  of  sand/^ 

As  tbe  Heaths  formed  of  socially  growing  EriceaS;  whidh.  stretch 
from  the  mouth  of  the  Scheldt  to  that  of  the  Elbe,  and  from'  the 
point  of  Jutland  to  the  Hary^  may  be  regarded  ^s  one  connected 
tract-  of  vegetation — so  the  seas  of  sand  -may  be  traced  throng 
A^oa  and  Asia,  from  Cape  Blanco  to  beyond  the  Indus^  or  throng 
an  extent  of  5600  geographical  miles.  Herodotus^s  Saniiy  Re- 
gion interrupted  by  Oases,  called  by  the  Arabs  the  Peserfc  of  S{diara, 
traversed  almost  the  whole  of  Africa,  which  it  intersects  like  a  dried- 
tip' arm  of  the' sea.  '  The  valley  of  the  Nile  is  the  eastern  limit  of 
the  Lybian  Desert.  Beyond  the  Isthmus  of  Suez,  beyond  l^e  ppr- 
phyritic,  syenitic;  and  basaltic  rocks  of  Sinai,  begins  the  Desert 
mountam  plateau  of  Nedjid,  which-  occupies  the  whole  of  the  mte- 
rior  of  the 'Arabian  Peninsula,  and  is  bounded  to  the  wQst  and  soufcli 
by  the  fertile  and  happier  coast  lands  of  Hedjaz  apd  Hadhramani 
The  Euphrates  bounds  the  Arabian  and  Syrian  Deserts  towaj?ds  the 
east.  Immense  seas  of  sand  (bejaban)  cross  Persia  fir6m  the  Cas- 
pian to  \hQ  Indian  Se9>.  Among  them  are  the  salt  and  soda  Deserts 
of  Kerman,  Seistan,  Beloochistan,  and-Mekran.  The  latter  is  sepa- 
rated from  the  Desert  of  Moultiui  by  the  Indus.  .     v . 

■  (^)  P-  32. — "  The,  westetm  part  of  the  Atlas,'*  .  . .  : 
The  question  respecting  the  position  of  the  ancient  Atlas  has 
been  much  discussed  in  modern  times,  but  the  oldest  Phoenician 
legends  have  been  confounded  in  this  discussion  with  the  later  fables 
of  the  Greeks  and  the  feomans.  A  man  who  combifted  deep  philo- 
logical with  thorough  mathematical  and  astronomical  knowledge, 
Professor  Idelef,  (the  father,)  was  the  first  person  who  explained  and 
dispelled  the  confusion  of  ideas  which  had  previously  existed  on  this 
subject.  I  permit  myself  to  introduce  here  the  remarks .  that  clear- 
sighted and  highly-informed  writer  has  communicated  to  me  onthiff 
important  subject. 

"  At  a  very  early  period  of  the, world,  the  Pheenicians  ventured 

beyond  the  Straits  of  Gibraltar.     They  built  Gades  and  Tartessus 

on  the  Spanish,  and  Lixus  and  several  other  towns  on  the  Maurita- 

nian  coasts  of  the  Atlantic.  ^  They  ^iled  alon^  those  coasts  north- 
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wards  to  Hie  Caasiterided  where  they  ol)tained  tin,  and  to  the  Prussian 
coast  from  whence  they  brought  amber;  and' southwards^  past  Mar 
deira,  to  the  Cape  die  Verde  Islands.     They  visited^  among  other 
pkoes,  the  Canaries/  and  were  struck  by  the  appearance  of  the  lofty 
ftak  of  Tenerifie,  enhanced  byits.risiijig  immediately  from  the  sea. 
Through,  the  c(ddnies  which  they  sent  to  Greece,  and  especially 
through  that  which  camo  ulider  Cadmus  to  BOdotia,  the  notice  of 
this  mountain  rising  high  above  the  region  of  clouds,  and  of  the 
^Fortunate  Islands/  adorned  with  fruits  of  every  kind,  and  espe- 
cially with  the  golden  orange,  spread  into  Greece.     Here  the  tradi- 
tion was  propagated  by'  the  songs  of  the  bards,  and  thus  reached 
Homer.    He  speaks  in  the  Odyssey  (i.  52)  of  an  ^  Atlas  who  knows 
all  the  depths  (A  the  sea,  and  who  supports  the  great  pillars  which 
divide  heaven  and  earth  from  each  other.^     He  speaks,  too,  in  the 
Iliad,  of  the  Elysian  fields,  which  he  describes  as  a  lovely  land  in 
the  west.     (II.  iv.  561.)     Hesiod  ozpresses  himself  in  -a  similar 
manner  respecting  Atlas,*  whom  he  makes  a  neighbor  of  the  nymphs, 
-the  daughters  of  Hesperus."    (Theog.  v.  517.)     He  calls  the  Ely- 
sian fields,  which  he  places  at  the. western  limit  of  the  earth,  the 
Islands  of  the  Blest.     (Opl  et  dies,  v.  167.)     Later  poets  have 
added  further  embellishments  to  these  myths  of  Atlas,  of  the  Hes- 
-perides,  their  golden  apples,  and  the  tslanda  of  the  Blest,  assigned 
{^  the  dwelling-place  of  the  virtuous  af£er  death ;  and  have  combined 
with  them  the  expeditions  of  the  Tynan  god  of  trade,  Melicertes 
(the  Grecian  Hercules). 

"The  Greeks  only  began  at  a  very  late  date  to  rival  the  Phoeni- 
cians and  Carthaginians  innavigsLtion.  They  Visited  the  coasts  of  the 
Atlantic,  it  is  true^  but  never  appear  to  have  penetrated  far  into  the 
ocean.  I' doubt  Whether  they  ever  saw  the  Canaries  and  the  Peak  of 
Teneriffe,  l^ey  believed  that  Atlas,  which  their  poets  and  legends 
described  as  a  vety  high  mountaiuxplaced  at  the  western  limit  of  the 
earth,  muftt  be  sought  on  the  west  coast  of  Africa.  It.  was  placed 
there  also  by  their  later  geographers,  Strabo,  Ptolemy,  and  others. 
As  there  is  not  any- single  mountain  (tistinguished  by  its  elevation 
in  north-western  Africa,  the  true  situation  of  Mount  Atlas  has  been 
a  subject  of  perplexity;  audit  has  been  sought,  sometimes  on  the 
coast,  sometimes  m  the  interior,  sometimes  near  the  Mediterranean, 
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and  sometimes  fbrtlier  towards  the  south.  It  became  the  cofttom 
(in  the  first  centorj  of  our  era,  when  the  BomMi  arms  penetrated 
into  the  interior  of  3Ianiitania  and  Nnmidia),  to  give  tlie  nanitf  of 
Atlas  to  the  African  chain  of  mountains  which  rons  fir(»n  west  to 
east  almost  parallel  with  the  coast  of  the  Mediterranean.  Pliny 
and  Solinns  were^  however,  very  sensible  that  .tiie  descriptions  of 
Mount  Atlas  given  by  the  Grreek  and  Eoman  poets  were  not  appli-. 
cable  to  this  long  mountain  chain;  and  they  therefore  thought  it 
necessary  to  transfer  the  Atlas,  of  which  they  gave  a  pcturesque 
description  in  accordance  with  the  podio  l^ends,  to  the  terra  in- 
cognita of  Central  Africa.  According  to  what  has  been  said,  the 
Atlas  of  Homer  and  Hesiod  can  only  be  the  Peak  of  TeneriiFe;  aad 
the  Atlas  of  die  Greek  and  Roman  geogiUphers  must  bain  Northern 
Africa."  '  - 

I  will  only  add  the  following  remarks  to  this  instructive  discuasi<m 
by  Professor  Ideler.  According  to  Pliny  and  Solinus,  Atlas' rises 
from  a  sandy  plain  (e  medio, arenarum);  and  elephaif ts  (which  ce^ 
tainly  were  never  known  in  Teneriffe)  feed  on  its  declivity.  Whit 
we  now  term  Atlas  is  a. long  ridge.  How  came  the  Roihans  to  Z6- 
cognize  in  this  long  ridge  the  isolated  conical  mountain  of  Herodotus? 
May  not  the  reason  be  found  in  the  optical  delusion  by  which  every 
mountain  chain  seen  in  profile,  in  the  prolongation  of  its  direction, 
has  the  appearance  of  a  narrow  cone?  I  have  often  seen  in  this 
manner,  from  the  sea,  the  ends  of  long  chains  or  ridges,  which  migbt 
be  taken  for  isolated  mountains,  ;^ccording  to  Host,  the  Atlas  is 
covered  near  Morocco  with  perpetual  snow>  which  implies  an  eleva- 
tion of  above  1800  toises,  or  11,510  English  feet;  It  is  also  re-' 
markable  that,  aooording  to  Pliny,  the  "Barbarians,'*^  t.  e.  the 
ancient  JVIauritanians,  called  the  Atlas  "  Djris."  The  chain  of  the 
Atlas  is  still  called  by  the  Arabs  Darau,  a  word  which,  has-  almost  the 
same  consonants  as  Dyris.  '  HorniUs,  on  the  other  hand  (de  Origi' 
nibus  Americanorum,  p.  195),  thinks  that  he  recognizes  the-  word 
Dyris  in  the  Guancbe  name  of  the  Peak  of  Teneriffe,  Ayarbyfma. 
On  the  connection  between  purely  mythical  ideas  and  geographical 
traditions,  and  on  the  way  in  which  the  Titan  Atlas  gave  occasion  to 
the  image  of  a  mountain  supporting  the  heavens,  beyond  the  Pil' 
Jara  of  iZercuies,  see  Letroune'a  "^aaai.  wa  Wld4^a  cosmograph- 


ANlTOTATIONft  AlH)  ADDITIONS.  127 

iques   qni  se  rattachent  au  nom  d' Atlas/'  in  Fdrossac's  Bolletin 
uxdversel  des  Sciences^  Mars  1831,  p.  10.- 

Considermg  that  our  pr^nt  (it  is  true^  very  limited)  geological 
knowledge  of  the  mountaiBOus  parte  of  North  Africa  does  not  make 
«LS  acquainted  with  any  tnude  of  volcanic  (eruptions  within  historic 
timeS;  it  is  very  remarkable,  to  find  among  the  ancients  so  many 
indications  of  a  belief  in  the  existence  of  this  class  of  phenomena, 
in  the  Western  Atlas,  ^nd  in  the  neigh'boring  west  coast  of  the  con- 
tinent.    The  streams  of  fire/sQ  often  mentioned  in-Hanno's  ship- 
journal,  may  indeed  have  only  been  strips  of  burning  grass,  or  signal 
fires- kindled  by  the  wild  inhabitants  of  the  coasis  to  give  to  each 
other  notice' x>f  the  danger- threatened  by  the  appearance  of  the  hos- 
tile vessels.     The  lofty  flame-enlightened  summit  of  the  ''chariot  of 
the  gods"  (d«w«/6;ti?fta),  may  recall  obscurely  the  Peak  of  Teneriffe; 
hut  farther  on  Hafmo  describes  a  singular  conformation  of  ground.  He 
findsin  the  Gulf  nei^  the  Western  Hom^  a  l^ge  island,  and  in  it  a  salt 
hke  which  again  contains  a  smaller  island.    South  of  the  bay  of  the 
CtoriUa  Apes^  the  same  conformation  is  repeated.     Is  this  a  descrip- 
tion of  coral -productions,  of  "lagoon  islands  (Atolls),"  or  volcanic 
"cratfer lakes*'  in. the  middle  of  which  a  cone  has  been  upheaved? 
The  Jriton  lake  was  not  in  the  neighborhciod  of  the  lesser  Syrtis, 
but  hear  the  Atlantic  coast;     (Asie  Cent.  t.  i.  p.  179.)     The  lake 
disappeared  in  cons^tience  of  earthquakes  which  were  accompanied 
^by  great  outbursts  of  fire.     Diodorus  (lib.  iii.  53,  55)  says  expressly, 
9(vpd^ix<pvt'«7fu»fa  /itydxa.     But  the  most  wonderful  conformation  is 
ascribe  to  the  "  hollow  Atlas''  in  a  passage  hitherto  little  noticed, 
occurrjiig  in  one  of  the  philosophic  Dialexes  of  Maximus  Tyrius. 
This  Platonic  philosopher  lived  in  Rome,  under  Commodus.     The 
situation  of  his  Atlas  is  "  on  the  continent,  where  the  Western 
Lybians  inhabit  a  projecting  peninsula.     The  mountain  has  in  it 
towards  the  sea  a  semicircular  deep  abyss."     The  precipices  are  so 
steep  that  they  cannot  be  descended;  the  abyss  below  is  filled  with 
'  trees,  and  "one  looks  down  upon  their  summits, -and  on  the  fruits 
which  they  T)ear,  as  if  one  was  looking  into  .a  well."     (Maximus 
Tyrius,  viii.  7,  ed.  Markland.)     The  description  is  so  graphic  and 
so  individually  marked,  that  it  doubtlessr  conveys  the  recollections 
impressed  bjr  a  r^  prospect.. 
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(«)  p.  32.—"  The  Mountains  of  the  Afoon,  DJebd-al-KanirJ* 

The   Mbuntains  of  the   Moon  of  Ptolemy  (lib.   iv.  cap. :  9), 
(jsex^nji  6po;)  form  on  our  older  maps  an 'immense^  uninteimpted 
mountain  zone,  traversing  A^ca  from  east  to  west:     The  ezistenoe 
of  these  mountains  appears  certain;  but  their  extent,  their  diistanois 
from  the  Equator^  and  their  geperal  direction/  aire  all  unsolved 
problems.     I  have  already  aUnded  in  another  work  (Cosmos,  vol 
-ii.  p.  19^,  and  note  297,  Engl,  ed.),  to  the  manner  in  which  adoser 
acquaintance  with  Indian  languages,  and  with  the  ancient  Pergiiii 
idiom,  the  Zend,  teaches  us  that  part  of  the  geographic!^  nomeii- 
clature  of  Ptolemy  forms  an  historfc  monument  of  the  x)ommereiil 
connection  of  the  west  with  the  most  distant  regions  of  Southern 
Asia' and  Eastern  Africa.     The  same  direbtion  of  ideas  shows  itself 
in  a  question  very  recently  brought  forward.     It  is  asked,  whether 
^the  great  geographer  and  astronomer  of  Pelusium  meant,  in  the 
name  of  "  Mountains  of  the  Moon,''  as  in  that  of  the  '"Island of 
Barley"  (Jabadiu;  Java),  merely  to  give  the  Greek  translation  of  Ji 
native  name; — whether  (as'  is  most  probable)  El  Istachri,  Edrifli| 
Ibn-al-Yardi,  and  other  early  Arabian. geographer^,  only  transfened 
the  nomenclature  of  Ptolemy  into  their  own  language;- — or  (whether ' 
they  were  misled  by  similarity  in  the  sound  of  the  <  words- and  ^- 
manner  of  writing.     In  the  notes  to  the  translation  of  Abd-AUati^B 
celebrated  description  of  Egypt,  my  greal  instructor,  Silvestre  do 
Sacy,  (6d.  de  1810,  pp.  7  and  353,)  says  expressly:  "On  tradvii 
brdinaircment  le  nom  dc  ces  nu>ntagne3  que  L^n  Afrioain  regtfde 
comme  les  sources  du  Nil,  par  niontagneg  de  la  tune,  -et  j'ai  sniri 
cet  usage.     Je  ne  sais  si  les  Arabes  out  pris  driginairement  oetto 
denomination  de  Ptol^m^.     On  pent  croiire  qu'ils  entendeot  efto- 
tivement  aujourd'hui  le  mot  ^A  3  dans  le  sens  de*  la  lum  en  le 
pronon^ant   'JKamar  ;  je  ne   crois   pas  cependant  que  9'ait  W 
I'Opinion  des  ancicns  ^rivains  arabes  qui  prononcent,  comme  to 
prouve  Makrizi,  Komr.     Aboulf6da  rejette  positivotaent  Topinion  A 
ceiflc  qui  prononcent  kamar,  et  qui  d^rivent  ce  nom  de-  celui  de  to 
lune.     Comme  le  mot  komr,  consider^  comme  pluriel  de    §  M  lj> 
si^ifie  un  objet  d'une  couleur  verddfre  ou  d'uU  blanc  sale^  soiviDt 
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Tauteiir  du  KamoHS,  U  paioit  qne  qaelqnea  ^rivains  ont  cm  qne 
oette  montagne  tiroit  son  nom  de  sa  coolenr." 

The  learned 'Keinaiid^  in  his  recent  excellent  translation  of  Abnl- 
feda  (t.  ii.  pp.  81-82),  considers  it  probable  that  the  Ptolemaic  inter- 
pretation of  the  name,  by  ^'  Mountains  of  the  Moon"  (Sfnj  « cxijwua), 
was  that  originally  adopted  by  the  Arabian  writeis.     He  remarks 
that  in  the  Moschtarek^of  Takut,  and  in  Ibn-Said,  the  mountains 
are  written  ,al-Komr,  and  that  Yakut  writes  in  the  same  way  the 
name  of  ^  thelslands  of  Z^ndj  (Zanguebar).   The  Abyssinian  traveller 
Beke,  in  his  learned  critical  memoir  on  the  Nile  and  its  tributaries 
(Journal  of  the  Hoyal  Geographical  Society  of  London,  Vol.  xvii. 
1847,  pp.-  74-7.6),  seeks  to  prove  that  Ptolemy  had  merely  formed 
his  ffsxijviji  opof  from' a  native  name,  for  which  he  was  indebted  to 
intelligence  received  through  the  medium  of  the  extensive  commer- 
cial intercourse  which  prevailed.     He  says, "  Ptolemy  knew  that 
the  Nile  rises  in  the  mountainous  country  of  Moezi;  and  in  the  lan- 
guages which. extend' over  a  great  portion  of  South  Africa  (for 
example,  in.  the  languages  of  Congo,  Monjou,  and  Mozambique),  the 
word  Moezi  signifies  the  mo6n.     A  great  south-western  country  was 
called  Mono-Muezi,  or  Mani-Moezi,  i.  e.  the  land  of  the  king  of  Moezi 
(of  the  king  of  the  Moon-ckmntry),  for  in  the  same  family  of  languages 
in  which  Moezi  or  Muezi  signifies  the  Moon,  Mono  or  Maui  signifies 
a  king.     Alvarez,  in  the  Viaggio  nella  Ethiopia  (Ramusio,  vol.  i: 
p." 249),  speaks t)f  the  'regno  de  Manicongo/  the  kingdom  of  the 
king  of  Congo.''     Beke'«  opponent^  Ayrton,  seeks  the  origin  of  the 
IV^hite  Nile  (Bahr  el  Abi&d),  not  as  do  Amaud,  Werne,  and  Beke, 
near  the  Equator,  or  even  south  of  it  (and  in  29°  E.  long,  from 
Paris,  or  31®  22'  from  Greenwich),  but  with  Antoine  d'Abbadie 
far  to  the  north-east,  in  the  Godjeb  and  Gibbe  of  Eneara  (Iniara); 
tiiiwefore  in  the  high  mountains  of  Habesch,  in  7®  20'  N.  latitude, 
and  3S°  B.  lorig.  frpm  Paris,  or  SS**  22'  from  Greenwich.     He 
eonjectures  that  the  Arabs,  from  a  similarity  of  sound,  may  have 
interpreted  the  native  name  Gamaro  belonging  to  the  Abyssinian 
Mountains,  in  the  south-west  of  Gaka  in  which  the  Godjeb  (or  White 
Nile?)  has  its  source,  to  me^  Moon  Mountains  (Djebel  al-Kamar); 
so  that  Ptolemy  himself,  familiar  with  the  int^course  between 
Abyssinia  ^and  4ihe  .Indian  Ocean,  .may  have  taken  the  Semitic 
verfidou;  given  by  early  Arab  emigrants.     (Compare  Ayrton  ir 
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Jouraal  of  the  Eeyal  Gleogr.  Soo.  Tbl.  zyiii.  1848^  pp.  68,  55,  and 
59-63,  with  Fred.  Weme's  instraotiye  expedition  for  the  discoverj 
of  the  sources  of  the  Nile,  Exped.  zor  Entd.  der  Nil-Qaellen,  1848, 
s.  534-536.)  '       .  . 

The  liyeljr  interest  which  has  again  been  excited  in  Englaiid  for 
the  discovery  of  the  most  southern  sources  of  the  Nile,  induced  the 
above-named  Abyssinian  traveller,  Charled  Beke,  'at  t^e  recent 
meeting  of  the  British  Association  for  the  Advancement  of  Science, 
•held  at  Swansea,  August,  1848,  to  develop  more  in  detail  his  ideas 
respecting  <the  connection  between  the  Mountains  oi  the  Moon  iwd 
the.  Mountains  of  Habesch.     He  gaya: — '^The  Abys&inian  elevated 
plain,  generally  above  8000  feet  high,  extends  towards  the  south  to 
nearly  9°  or  10°^  N.  latitude.     Tlip  easterA  declivity  of  the  high- 
lands has  to  the  inhabitants  of  tho  coAfit^the  .appearance  of  a  mount- 
ain chain.     The  plateau  ^.t  its  southern  extremity  passes  into  -the 
Movintains  of  the  Moon,  which  run,  not  east  and  west,  but  parallel 
to  the  coast,  or  from  NNE.  to  SSW. ',  extending  from  10°  N.  to  5° 
S.  latitude.     The  sources  of  the  T^hite  Nile  are  situated  in  tlie 
Mono-Mo^zi  country,  probably  in  2j°'  &,  not'  far  from  where  tiie 
river  Sabaki,  on  the  eastern  side  of  the  Mountains  of  the  Moon,  fills 
into  the  Indian  Ocean  near  Melindeh,  north  of  Mombaza.     Last 
autumn  (1847)  the  two  Abyssinian  missionaries  Eebmann  and  Erapf 
were  still  on  the  coast  of  Mombaza.     They  have  established  in  the 
vicinity,  among  the  .Wakamba  tribe,  a  missionary  station  called 
Rabbay  Emjpie,  which  promises  to  be  very  useful  also  for  geographi- 
cal discovery.     Families  belonging  to  the  Wakamba  tribe  have 
advanced  to  the  west  fiye  or  six  hundred  miles  into  the  interior  of 
the  country,  as  far  as  the  upper  -course  of  the  river  Lusi^ji,  the 
great  Lake  Nyassi  or  Zambeze  (5°  S.  lat.?),  and  the  soulxses  of  the 
Nile,  which  are  not  £eu:  distant.     An  expedition  to  these  source^, 
which  Herr  Friedrioh  Bialloblotzky,  of  Hanover,  is  preparing^  to 
undertake  (by  the  advice  of  Beke),  is.  to  set  out  from  Mombaza. 
The  Nile  coming  from  the  west  referred  to  by  the  ancients  iff  pro- 
bably the  Bahr-el-Ghazal,  or  Keilah,  which  falls  into  the  Nile  in  9° 
N.  lat.,  above  the  month  of  the  Godjeb  or  Sobait."    . 

Russegger's  scientific  expedition — which  by  Mehemet  All's  desire 
was  sent  to  the  gold-wasbinga  of  E^iiQkl  on  the  Blue  (Green)  Nilfi; 
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Ba&r-el-Azrek^  in  1837  and  1838 — ^had  made  tlie  existence  of  the 
<' Mountains  of.  the  ^oon"  appear  very  doubtful.  The  Blue  Nile, 
the  AstapuB  6f  Ptolemy^  issuing  from  £he  Lake  of  Coloe  (now  called 
Lake  Tssana)  Grinds  from  amongst  the  colossal  Abyssinian  Mountains; 
bat  towards  the  south- west  an  extensive  low  tract  of  country  appears. 
The  three  exploring  expeditions  sent  by  the  Egyptian  government 
(one  fn  November  1839  firpm  •  Chartum  to.  the  confluence  of  the 
Blue  and  the  White  Nile^  under  the  command  of  Selim  Bimbashi; 
another  in  the  autumn  of  1840^  which'  was  accompanied  by  the ' 
French  engineers  Amaud^  Sabatier,  and  Thibaud;  and  a  third  in 
August  1841),  first  unveiled  the  high  mountains  which,  between 
the  parallels  of  6°-4®,  and  probably  still  farther  to  the  south,  run 
at  first  from  west  to  east,  and  afterwards  from  north-west  to  south- 
east, and  approach  the  left  bank  of  the  Bahr-el-Abiad.  The  second 
of  Mehemet  Ali's  expeditioi)s  first  saw  the  mountain  chain,  accord- 
ing to  Werne*s  account,  in  lat.  11  J°,  where  Gebel  Abill  and  Gebel 
Kutak  rise  to  8400  (3623  Eng.)  feet.  The  higb  land  continued 
and  approached  nearer  to  the  river  more  to  the  south,  between  4J° 
lat.,  to  the  parallel  of  the  island  of  Tschenker  in  4°  4',  where  the 
expedition  of  Commander  Selim  and  FeizuUa  Eflendi  terminated. 
The  shallow  river  makes  its  way  between  rocks,  and  detached  mount- 
ains rise  ajgain  in  the  country  of  Bari  to  3000  (3197  Eng.)  feet. 
These  probably  belong  to  tihe 'Mountains  of  the  Moon  as  represented 
in  our  most  recent  maps^  although  they  are  not  indeed  mountains 
Covered  with"  perpetual  snow  such  as  Ptolemy  had  described  (lib.  iv. 
cap.  9).  The  limit  of  perpetual  snow  in  these  latitudes  would  not 
certathly  be  found  below  an  elevation  of  14,500  (15,^50-  Eng.) 
feet.  Perhaps  Ptolemy  transferred  to  the  country  of  the  sources  of ^ 
the  White  Nile  the  knowledge  which  be  may  have  had  of  the  high 
mountains  of  Habeseh,  which  are  nearer  to  Upper  Egypt  and  to 
the  Bed  Sea.  In  Godiam,  Kafia,  Miecha,  and  Sami,  the  Abyssinian 
Mountains  rise  ,to  10,000  aind  14,000  (10,657  ai.d  14,920  Eng.) 
feet,-accoxding  to  exact  measurements;  not  according  to  Bruce,  who 
gives  the  elevation  pf  Chartum .  exceedingly  wide  of  the  truth,  t.  e. 
4730  (5041  Eng.)  feet,  instead  of  1430  (1524  Eng.)  feet!  Rup- 
pell,  one  of  the 'most  accurate  observers  of  the  present  day,  found 
Abba  Jar^tji  in'  13^  10'  of  latitude,  only  66  (70  "Eng,.')  i^X»  Vs^«^ 
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than  Mont  Blanc. '  (Compare  Riippell^  Keise.in  Abyasinien,  bd. 
i.  s.  414^  and  bd.'iL.s.  443.)  BlippeU  foujad,  adjoiningi  the  Eua- 
hat,  an  elevated  plain  13,080  (13,939  Eng.)  feet  above-  the  Red 
Sea,  barely  povered  with  a  small  quantity  of  fresh?  fallen  snow  (Hmn- 
boldt,  Asie  Centrale,  t.  iii.  p.  272).^'  The  celebrated,  inscription  of 
Adulis,  which  •  Niebuhr  considers  to  be  somewhat  later  than  Juba 
and  Angustus,  also,  speaks  of  Abyssinian  snow ^'/ that  reaohea^to 
the  kjiees.''  This  is,  I  believe,  the  earliest  mention  in  antiqaity 
of  snow  within  the  tropics  (Asie  Centrale,  t;  iii;  p.  235);  as  the 
Paropanisus  is  12°  of  latitude  north  of  the  northern  limit  of  the 
torridzone.       .  ..         ' 

Zimmermann's  map  of  the  cou|itries  about  the  Upper  Nile  shows 
the^dividing  line  which  determines  the  badm  (^  the  <xreat  River, 
and  separates  it  on  the  south-east  from  the  domain  of  the  rivers 
which  ;flow  into  the  Indian  Ocean; — ^that  is  to  say,  from /the  Doara, 

• 

which  enters  the  sea  nprth  of  Magadoxo;  from  the  Teb,  which  has 
its  embouchure  on  the  Amber  coast,  near  Ogda;  and  from  the 
Goschop,  whose  abundant  stream  is  formed  by  the  confluence  of 
the  Gibu  and  the  Zebi,  and  ^ehich  he  distinguishes  from  the  Grodjeb, 
rendered  celebrated  since  1839  by  Antoine  d'Abbadie,  the  mis8ional!y 
Krapf,  and  Beke.     These  results  of  the  travels  of  Beke,  Krapf, 
Isenberg,  Russeger,  Rup^ell,  Abbadie,  and  Weme,  brought  together, 
and  shown  in  the  most  comprehensive  and  convenient  mAnnerhy 
Zimmermann,  were  hailed  by  me,  on  their  appearance  in  1843  with 
the  most  lively  joy,  as  expressed  in  a  letter  to  Carl  Ritter.     "I^" 
I  wrote  to  him,  "a  life  prolonged  to.  an  advanced  period  brings  with 
rt  several  inconveniences  to  the  individual,  and  perhaps  some  «?en 
to  those  who  live  with  him,  there  is  a  compensation  in  the  delight 
of  being  able  to  compare  older  states  of  knowledge  with  that  which 
now  exists,  and  to  see  great  advances  in  knowledge  grow  and  de- 
velop themselves  under  our  eyes  in  departments  where  all  had  long 
slumbered  in  inactivity,  with  the  exception,  perhaps,  of  attempts 
by  hypercriticism  to  render  previous  acquisitions  doubtful. .  This 
enjoyment  has  from  time  to  time  fallen  to"  our  share,  yours  aai 
mine,  in  our  geographical  studies,  and  this  particularly  in  reference 
to  those  very  parts  of  the  world  which  formerly  could  only  be  treated 
of  with  timidy  hesitating  uncertaml-j.    TVi^  Xiotifortnation  of  a. con- 
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• 

iinent  depends  in  its  leading  traits  on  several  plastic  relations,  which 
aie  usually  among  the  latest  to  be  discoTered  and  unraveUcd.  A 
new  and.  excellent  work  .of  our  ^friend,  Carl  Zimmermann,  on  the 
upper  country  of  the  Nile^  and  the  eastern  parts^of  Central  Afidcai 
has  again  brought  these  considerations  very  yividly  before  me.  His 
new  map  shows  in  the  clearest  manner,  to  the -eye,  by.m^ans  of  a 
fM^ticular  method  of  shading,  what  is.  Still  unknown,  and  what,  by 
tiie  coiurage  'and  perseverance  of  travellers  of  all  nations — ^mong 
whom  our.'OWA  countrymen  happily  hold  an  important  place — ^has 
been  already  disclosed  to  us.  It  is  a  valuable  service,  and  one  which 
opens  the  Vay  for  farther  advances  and  more  comprehensive  infer- 
ences; when  persons^  ihoroi:^hly  acquainted  with  the  existing,  often 
widely  scattered,  materials — ^men  who  do  not  merely  draw  and  com- 
pile>  but  compare,  select,  and,  wherever  it  is  possible, .  check  imd 
control  the  routes  of  travellers  by  astronomical  determinations -of 
position — ^undertake  to  repx^sent  graphically  the  results  of  the  ele- 
ments of  .knowledge  possessed  at  the  time.  ThosQ  who  have  them- 
selves given  to  the  world  so  much  as  you  have  done,. have  an  especial 
right  tq  expect  much;  sincQ  their  combinations  have  largely  aug- 
jnented  the  number  of  connecting  points;  yet  I  believe  that  when 
you  executed  your -great  work  on  Africa,  in  1822,  you  could  hardly 
have  expected  so  ii^any  accessions  as  we  have  now  received."  The 
.know.led^  acquired  is,-  indeed,,  often  only  that  of  rivers^  their  direc- 
tion, thei^  branches,  and  the. various  synonyms  by  which  they  are 
called  in  dialects  belonging  to  different  families  .of  languages;  but 
rivers  reveal  to  us  by  their  course  the  form  of  the  surface,  of  the 
earth,  and  are  at  once  the  nourishers  of  vegetation,  the  channels  of 
intercou]*se  between  men,  and  pregnant  with  unknown  influences  on 
the  futulre.   .  - 

The  northerly  course  of  the  White  Nile,  and  the  south-easterly 
-  course,  of  the  ^peat  Goschop,  would  indicate,  that  a  swelling  of  the 
ground^sepaiates  the  domains  or  basins  of  tbese  rivers.  We  know^ 
indeed,  but  imperfectly,  how  suclra  swelling  or  elevatipn  maybe  con- 
nect^ wiUi  the  mountains  of  Habesch,  aAd  in  what  manner  it  may  be 
continued  southward  beyond  the  Equator. .  Probably,  and  this  is  also 
the  opinion  of  my  friend  Carl  Bitter,  the  Lupata  mountains,  which, 
acccNrding  to  the  excellent  Wilhelm  Peters,  extend  to  26"^  S.  latitude^ 
12 
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ate  connected  with  the  elevated  paHs  of  the  Earth's  sor&ce  on  the 
north  side  of  the  Equator  (or  with  the  AbjHsinian  mountains),  by 
the  mountains  of  the  Moon.  The  ^ord  ''Lupata;"  wer-leam  inm 
the  last-named  African  traveller;^  is  used  in  the  langua^  of  Tette, 
as  an  adjective,  meaning  ^'closed/'  The  chain  of  mountains  would 
thus  be  called  the  "closed". or  "barred.''  "The  Lupata^  ohain <€ 
Portuguese .  writers/'  says  Peters,  "is  about  90  legoas  or  leaguep 
from  the  month  of  the  Zambeze,  and  is  only  about  two  thousand  ^t 
high.-  The  direction  of  this  mountain  rampart  is  north  'and  south, 
but  with  occasional  bends  alternately  to  the  east  and  to  the  west. 
It  is  sometimes'  interrupted  by  plains.  -  Along  ^e  whole  of  the 
Zanzibar  coast,  the  traders  into  the  interior  speak  of  this  long  but 
not  very  elevated  ridge,  which  e^tends-firom  6**  to  26**  S.  latituder, 
as  far  as  the  Factory  of  Lourenzo^Marques,  on  tjie  Rio  de  Espiritu 
.'Santo  (in  the  Bay  da  Lagoa,-or  Delagoa  Bay  of  th% .English).  The 
farther  the  Lupata -chain  advances  towahls  the  south,  the  nearer  it 
•approaches  the  coast,  from  which  it  is  only 'fifteen  legOas  disSht  at. 
Lourenzo-Marques."  -    -  -  .    ^  ^ 

•-     ■  ■  .   ■ 

(^)  P-  ^^'' — "  Caused  hy  the  great  revdvingcartent.^' 

In  the  northern  part  of  the  Atlantic,  between  Europe,  North 
Africa,  and  the  New" Continent,  the  waters  of  the  ocean  are  driven 
round  in  'a  true -revolving  current,  or  circle.  This  general:  current-^ 
Which,  from  its  cause,  might  be  called  a  *^  Rotation  Curreilt"-^r-moveS 
between  thd  tropics,  as  is  well  known;  with  the  trade  windy  from  east 
to  west.  It  accelerates  the  passage  of  ships  saiHng  firom  &e  Canaries 
to  South  America,  and  n\akes  it  almost  impossible  to  sail  ^^up  Btremto," 
or  in  a  direct  line  from  Oartagena  de  Ihdias  to  Cumana.  This  Sjst 
to  the  west,  attributed  to  the  trade  winds,  receives,  however,  in  the 
Caribbean  Sea,  the  accession  of  a  much  stronger  movement,  origi- 
nating in  a  very  remote  cause,  which  was  disciOveredas  early  as 
1660  by  Sir  Humphrey  Gilbert  (Hakluyt,  Voyages,  vol.  ill.  p.  14), 
and  developed  with  greater  certainty-  by  RenneU  in  18^2.  This. 
Mpsambiqu<3  current,  flowing  from  north  to  south  between  Mada- 
gascar and  the  east  coast  of  Africa,  sets  on  the  LaguUas.  Bank,  turns 
on  the  north  side  of  it  round  the  south  point  of  Africa,  and  advances 
wi^  mu6h  force  up  the  western  coaj&t  cA  tYv^Xoon^enttoAHttle 
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'beyond  the  Equator  Baar  the  Island  of  St.  Thomas.  It  gives  at  the 
same  time  a  northwesterly  direction  to  -a  part  of  the  water  oC  the 
Sonth^Atlantif^  causing  it  to  strike  Cape  St.  Augustin,  and  to  follow 

.  thd  cotfist  of  Guiana  to  beyond  the-  mouth  of  the  Orinoco^  the  Boea^ 
d^BragO;  and  the  coast  of  Paria.    (Bcnnell^  Investigation  of  the 
Cvuirents  of  ^e  Atlantic  Ooean>  1832,  pp.  96  and  136.)    The  New 
^Odutisenty  from  the  Isthmus  of  Panama  to  the  northern  part  of 
Mexico,  opposes  a  barrier  to  the  farther  continuance  of  this  move- 
ment of.  the  waters,  and  thus  the  current  is  constrained  to  assumie  a 
iMctherly  course  off  Yeragua,  and  thenqe  to  follow  the  windings  of 
tbe  coast  of  Costa  Bioa,  Mosquito,  ^Campeachy,  and  Tobaseo.     The 
waters  which  enter  the  Mexican-  Gulf  between  Cape  Catpche  of 
xueatatt  and .  Cape  San  Antonio  of  Cuba,  after  completing  a  great 
rotatory  Movement  or  circuit,  vby  Vera  Cruz,  Taniiagua,  the  moulh 
of  the  Rio  BHcvosdel  Norte,  and  that  of  the  Mississippi,  force  their 
way  northwards  through  the  Bahama  Channel,  and  re-issue  into  the 
open  ocean.     Here  "tibey  fDrm ^the  well-known  "Gulf  Stream,"  a 
current  Or  river  (^-  warm  and  rapidly  moving  water,  flowing  in  an 
oblique  or.  diagonal  direction,  carrying  it  farther  and  farther  fh)m 
the  North  American  ooast.     Ships  from  Europe  bound  for  this 
coast,  when  unoertain  in  respect  to  th^. longitude,  are  enabled  by 
this -oblique  direction  of  the  current  to  direct  their  c6urse^  as  soon 
as  they  reach,  the  Gulf  Stream,  by  observations  of  latitude  only. 
The  position  of  iliis  great  Current  was  first  indicated  with  accuracy 
by  i^railklin,  Williams,  and  Pownall. 

Prom  the  41st  degree  of  latitude,  the  river  of  warm  water,  j^bich 
has  bjeen  graduatty  diminishing  in  rapidity  and  increasing  in  breadth, 
titms  suddenly  to  the  east,  It  almost  touches  the  southern  edge  of 
the  great  Newfoundland  bank,  where  I  found  the  greatest  amount 
of  difference  between  the  tempearature  of  the  warm  water  of  Ihe  Gulf 
Stream,  and  that  of  the  waters  resting  on  the  banks  and  subjected 
diereby:  to  a  cooHng  process.   Before  the  stream  reaches  the  westem- 

.most  of  the- Azores- it -^divides  into  two  branches,  one  of  which,  at 
least  at  certain  seasons,  advances'  towards  Ireland  and  Norway,  and 
lie.  other  towards  the  Canaries  and  the  West  Coast  of  Africa.  This 
Atlantic  rotatory  movement  (described  by  me  more  in  detail  in  the 

£rpt  vdvaaeof  my  Foyage  to  the  Equinoctial  B^©^Q^^^>  explains  the 
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possibility  of  tmnks  of  South  American  and  West  Indian  ttee»  bdng 
•  carried^  in  spite  of  the  trade  winds,  to  the  cx>a8t0>  of  thd  Canary 
Ifitods,  and  stranded  there.  I  have  made  niany  experiments  on 
the 'temperature  of  the  Gulf  Stream  in  the  yicinity  of  the  Banks  of 
Newfoundland.  The  stream  hrings  the  warmer  water  of  lower  lati- 
tudes into  more,  northern  regions  with  much  rapidity^  and  I  have 
tiius  found  its  temperature  two  or  three  degrees  of  BeaumBr  (5°  to 
7*^  Fah.)  higher  than  that  of  the  adjacent  unmoved  masses  of  witer, 
which,  form  as  it  were  the  banks  of  the  warm  oceanic  river. 

The  flying  fish  of  the  tropics  (Exocetus  volitans)  aooompftnies  the 
warm  water  of  the  Gulf  Stream  far  into  the  temperate  zone.  Float- 
ing sea-weed  (Fucus  natans),  chiefly  taken  up  by  the  stream  in  the 
Gulf  of  Mexico^  shows  when  a  ship  is  entering  the  current,  and  the 
arrangement  of  the  branches  of  the  ^earweed  shows  ihe  direetioa  of 
the  movement  of  the  water.  The  mainmast  of  the  JBugliah  ship'of 
war,  the  Tilbury,  destroyed  by  fire  on  the  coast  of  San  Domingo^ 
was  carried  by  th^  Gulf  Stream  to  the  nosth  coast  of  Scdtland.  Ev^ 
casks  filled  with  palm  oil,  the  remains  of  the  cfirgo  of  a  ship  wrecked 
off  Cape  Lopez  on  the  coast  of  Africa;  wqre  carried  in  the  same 
manner  to  Sc<)tland,*  affcer  having  twice  traversed  the  whole  breadth 
of  the'  Atlantic;  once  from  east  to  west  with  the  equatorial  current 
between  2°  and  12°  N.  lat.,  and  once  from  west  to  east  by  the. aid 
of  the  Gulf  Stream,  between  45°  and  55°  N.  lat.  RenneH,  in-p.  347 
of  the  "Investigation  of  Currents,"  relates  the  voyage  of  a  bofctl© 
with  papers  enclosed,  thrown  overboard  by  the  English  ship  New- 
castle on  the  20th  of  January,  1819,  in  Jat.  38°  52',  and  long. 
63°  58',  which  was  picked  up.  on  the  2d  of  June,  1^20,  at  the 
Rosses  (near  the  island  of  Arran),  on  the  west  coast  of  Irelai^jl..  .A 
short  time  before  my  arrival  at  Teneriffe,-a  stem  of  South  American 
cedar  (Cedrela  odorata),  well  covered  with  lichens,  had  been  ca«i 
ashore  in  the  harbor  of  Santa  Cruz.  .         ,   • 

Effects  of  the  Gulf  Stream  in  strg-nding  on  tlie  Islands  of  Fayal, 
Flores,  and  Corvo  in  the  Azores,  bamboos,  artificially  cut  pieces  ot 

•  [The  circumstance  referred  to  was  even  more  remarkable^     Casks  of 
palm  oil,  part  of  the  cargo  of  the  ship  wrecked  near  Capd  Lopez,  were  con- 
rejred  by  the  current  to  Fiiimarken/and  stranded  near  the  North  Cape.  Vide 
Editor's  note  ixx  the  English  tianQlatVoii  ot  .^  Coscooa^^  noV  \.  ^.  xcvii.]«-v2V.  • 
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wood,  1nlilk^  of  an  unknown  species  of  Pine  from  Mexieo  and  the 
West  Indian  IslandB,- and -corpses  of  men  of  miknown  race  with  un- 
usually  broad  fkoesf  oontiibnted  to  the  discovery  of  Amen^,  by 
oonfinning  Columbus  in  his  belief  of  the  existence  to  the  westward 
of  Asiatic  oonntries  and  islands  at  no  impassable  distance.  The 
great  discoverer  even  heard  from  the  lips  of  settlers  near  the  Cape 
de  la  YergBk  in  the  Azores,  of  gome,  ''who,  in  sailing  westward,  had 
met  decked  or  covered  boats,  manned  by  persons  of  strange  and 
foreign  appearance,  and  built  apparently  in  such  a  manner  that  they 
could  not  founder, — almaHiaj^  eon  casa  movedisa  que  nunca  se  hun- 
den:"  Thefe  is  hi^ly  credible  and  well-^confirmed'  testimony  to  the 
fact,  much  as  it  has  long  been  doubted,  of  natives  of  America  (pro- 
bably Esquimaux  from  Greenland  or  Labrador),  carried  by  imrrei^ts 
or  driven  by  storms  from  the  northwest,  having  actually  crossed  the 
Atlantic  in  their  canoes  and  reached  our  shores.  James  Wallace, 
in  his  "Account  of  the  Islands  of  Orkney  (1700,  p.  60)/'  relates 
that,'in  1682,  a  Greenlander  was  seen  in  his  boat  off  the  south  point 
of  the  Isbrnd  of  Eda  by  several  persons,  who  did  not  succeed  in 
bringing  him  to  shoie.  In  1684,  a  Greenland  fisherman  appeared 
in  his  boat  off  the  Island  of  Westcam.  In  the  church  at  Barra  there 
was  suspended  an  Esquimaux  boat,  driven  thither  by  <nin>&nts  and 
tempests.  The  inhabitants  oi  the  Orkneys  caU  Greenlanders  so 
appearing  among  them  Finns  or  ''Finnmen.'". 

,  In  Cardhial  Bembo's  History  of  Yenice,  I  find  a  narrative  to  the 
effect  that  in  1508  a  French  ship  captured  near  the  En^sh  coast  a 
small  boat,  with  seven  persons  of  a  strange  and  foreign  appearance. 
The  description  suite  extremely  well  with  Esquimaux  (homines 
erant  septem  mediocri  ttaturaj  cciare  subdbtcuroy  lotto  etpaterUe  vultu, 
<Hcatriceque  unaviolacea  signato).  No  one  understood  their  lan- 
guage. Their  clothing  was  composed  of  fish-^kins  sewn  together. 
On  their  heads  they  wore  "coronam  e  culmo  pictkm,  septem  quasi 
auriculis '  intextam.'^  They  ate  raw  flesh,  and  drank  blood  as  we 
would  wine.  Six  of  the  men  died  during  the  passage  of  the  yanmt], 
on  board  which  they  had  been  taken ;  but  the  seventh,  a  youth, 
was  presented  to  the  king  of  France,  who  was  then  at  Orlcft^ 
(Bembo^  Historia  Venetse,  ed.  1718>  lib.  Tii.  p.  257.) 
The  appearanoe  of  men  rolled  hdiam  on  t\ie  neitoea  i 

12* 
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Germany;  under  ike  OtheS;  and  tinder  Frederick  BarbaronBa,  in  Ae 
10th  and  12tli  oentories,  and  even,  asis^related  bj  OomeliuB .  ^jTepos 
(ed.  Van  Stayeren^  cur.  Bardili;  t.  ii.  1820^  p^856),  Pomponins  Mela 
(life,  iiiv  cap.  5,  §  8),  and  Pliny  (Hist.  Nat,  t.  ii.  p.  67),  when 
Qointus  Metellus  •  Celer  was  Pro-consul  in  Gaul,  may  be*  explained 
by  similar  effecta  of  currents  and  north-west  winds  of  long  continiH 
ance.    A  king  of  the  Boii,  ethers  say  of-  the  Sueyi,  gave  the  ediip- 
wtecked  dark^olored  men  to  Met^us  Geler.     Goniara,  in  his  His- 
totia  Gen.  de  las  Indias  (Saragbssa,  1558,  foL  yii.),  refers  to  this 
account,  and  considers  the  Indians  spoken,  of  in  it  to  luiva  been  na-' 
tiveg^f  I^brador.     "  Si  ya  no  fftesen  de  Tierra  del  Labrador, ~y  lo8 
tuyiesen,  los  Romanes  por  Indianos  enga&ados  en  el  color.''    The 
appearance  of  Esquimaux  on  the  northern  coasts  of  Europe  may  h 
belieyed  to  Jbiaye  occurred  more  often  in  earlier  times,  because  w^ 
know,  from  the  researches  ef  Eask  and  Finn  Magnusen,  that  in  tl^ 
11-th  and  12th  centuries  this  raojB  extended  in  considerablei  numbers, 
under  the  name  of  the  SkraUnges  of  Labrador,  eyen  as  &r.  south  u 
the  /'good  Yinlai)d;''.  t.  e,  the  coast  of  Massachusetts  and  Connecti- 
cut (Cosmos,  bd.  ii.  s.  270;  English- ed.  p.  234;rExaQiMi  Critique 
de  I'Hist.  de  la  Geographic,  t,  ii.  pp.  224-^278.) 

As  the  winter  cold  of  the  most  northern  parts  of  Scandinavia  iB 
softened  by  the  influence  of  the  Gulf  Stream,  by  which  Am^rioan 
tropical  fruits  (cocoa  nuts,'  and  seeds  of  the  Mimosa  scandens  -and 
the  Anacardiiim  occidentalie)  are  cast  upon  th^  shore  beyond  the 
62d  degree  of  latitude,  so  does  Iceland  also  occasionally  enjoy-the 
beneficial  influence  of  the  extension  of  the  warm  waters  of  the  0ulf 
Stream  far  to  the  northward.  The  coasts  of  Iceland  as- well  as  fliose 
of  the  Faroe  Islands,  receiye  a  great  deal  of  driftwood,  which^  . 
coming  formerly  in  greater  abundance,  was  cut  into  beams  and 
planks  and  used  for  building  timber.  Fruits  of  "tropical  plants,  col- 
lected on  the  coast,  of  Iceland,  between  Kaufarhavn  and  Yapnafiord, 
testify  the  movement  of  the  waters  from  the  southward,  (Sailioriiis 
yon  Waltershausen,  physisch-geographischc  Skizze  yon -Island,  11^47, 
s.  22-85.)  •  .  - 

(^)  p.  38. — ".  Neither  Leddeas  nor  other  Lichens.''     , 
Jn  northern  countries,  the  eaiAi,  \i  \5il\.  \sa^,  woii  beoomes 
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wrered  with  Badomyoes  Kmew^  GencRDyoe  nngiferinuB^  Lccidea 
ntiBoomin;  L.  icmsdophilay  and  similar  Crypiogamee,  which  preparo 
ibe  way  for  the  growth  of  gras^ea  and  herhaceous  plants.     Id  the 

troj^Os,  where  mosses  and  lichens  only  abound  in  jshady  plaoes, 

stole  species  of  succulent  plants  take  their  place. 

{*)  p.  33 — "  The  cdreof  onitna^  yidding  milky The  ruing 

•  of  the  Azted  fortress. 

The  two  kinds  of  cattle  allnded  to,  and  subsequently  spoken  of, — 
the  Bos  americanus  and  Bos  moschatus, — ^are  peculiar  to  the  Ame- 
rican Continent.     But  the  natives — 

.  ■  -  * 

Qu^s.  Deque  mos,  nenque  cultus  erat,  nee  jungere  tauros. 

JvrgU,  JSfu  i.  316. 

"-diink  the  fresh  blood,  not  the  milk  of  these  animals.  Single 
exceptions  have  indeed  be^i  found,  but  only  among  tribes  who  at 
the  same  tinie  cultivated  maize.  I  have  before  remarked  (p.  62), 
that  G<»nara  -speaks  of  a  people  in  the  north-west,  of  Mexico  who 
poisessed  herds,  of  takne  bisons,  and  derived  from  these  animals 
clothing,  meact,  And  dirink.  ^The  drink  may  have  been  the  blood 
(Prescott,  Conquest  of  Mexico,  voL  iii.  p.  416) ;  for,  as  I  have  more 
thaii-  once  remarked,  the  dislike  to  milk,  or  at  least  the  absence  of 
its  nse,.  £^pea^  b^foreih^  arrival  of  JEuropeans,  to  have  been,  gen- 
eially  speakings  a  feature,  common  to  all  the '  natives  of  the  New 
Continent,, — and  one  which  they  possess  in  common  with  the  inha- 
bitants of  China  and  Cochin  China,  who  yet  were  near  neighbors  to 
tme  pastoral  nations.  The  herds  of  tame  lamas,  found  in  the  high- 
lands of  Quito,  Peru,  and  Chili;  belonged  to  a  settled  population, 
who  cultivated  the  ground  and  did  not  follow  a  nomadic  life.  Pedro 
de  Ciega  de  Leon.  (Chronica  del  Peru,  Sevilla,  1558,  cap.  110,  p. 
264)  seems  to  imply,  though  certainly  as  a  rare  and  exceptional 
case,  that  in  the  Peruvian  mountain  plateau  of  Collao,  lamas  were 
nsekl  •  for  drawing  the  plough.  (Compare  Gay,  Zoologia  de  Chile, 
Mamiferos^  1847,  p.:154.)  The  usual  custom  in  Peru  was  to  plough 
with  men  only.  '  (See  the  Inca  Garcilasso'sOommentarios  reales,  p. 
i.  lib.  V.  cap.  2,  p.  133  j  and  Preficott,  Hist,  of  the  Conquest  of 
Peru,  1847,  vol  i.  p.  186.)    Mr.  Barton  has  made  it  appear  pro- 
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bable  that,  among  some  of  the  tribes  of  Western  CaHMby  the  ImiUo, 
was  from  early  times  made  an  object  of  eaie  for  the  sak^  M  its  flesh 
and  skin.  (Fragments  of  the  Nat.  Hist  of  Pennsylyaniay  p.  i.  p.  4.) 
In  Peru  and  Qoito,  the  lama  is  now  nowhere  found  in  a  state  of 
original  wildness.  I  was  told  by  the  >natiYe8  that  the  lamas  on  the 
western  declivity  of  the  Ohimborazo  had  become  wild  when  the 
ancient  residence  of  the  rulers  of  Quito  ^'lacan'!  wa§  laid  in  as^S. 
In  the  same  manner  the.oxdn  in  tilie.Ceja  de.la  Montana,  in  MidcDe 
'  Peru,  haye  become  perfectly  wild :  they  are  a  small  and  daring  race, 
,and  often  attack  the  Indians.  The  natives  call  them  Yatfas  del 
Monte,  or  Yacas  ^imarronaa.  (Tschudi,  Fauna  Peruana,  s,  256l) 
Guvier's  opinion,  that  the  lama  had  descended  from  the  still  Wild 
Ouanaco,  has  been  unfortunately  still  frirther  disseminated  by  the 
meritorious  traveller  Meyen  (Beise  um  die  Erde,.  th.  iik  ^  i64)^ 
but  has  been  completely  refuted  by  von  Tschndi:    ,     * 

The  I^tfua,  -  the-  Paco  or  Alpaca,  and  the  Ouanaco,  are:  three 
originally  distm^t  species  ci  animal^.  (Tschudi,  s.  228  and  287:) 
The  Guanaco  (Huanacu  in  the  Quichua  language)  is  the  largest  tf 
Ijhe  three ;  and  the  Alpaca,  measured,  from  the  ground  to  the 
crown  of  the  head,  the  smallest.  The  lama  is  next  to  tiie  guanabo 
in  stature.  Herds  of  lamas,  when  they  are  t&  numerous  as  I  have 
seen  them  in  the  high  plateau  between -Quito  smd  Biobivmba,  ai«a 
great  ornament  to  the  landscape.  The  Moromoro  of  Chili  appears 
to  be  a  mere  variety  of  the  lama.  Vicunas,  Guanacoesy  and  Al- 
pacas^ still  live  wild  at  elevations  of  from  13,000  to  16,000^  fbet 
above  the  level  of  the  sea.  The  two  latter  species  are  soinetiiaeB 
met  with  tamed,  but  the  guanaco  only  rardy.  .The  alpaca  does  not 
bear  the  warmer  climate  of  the  lowtjr  elevations  so  well  as  the 
lama.  Since  the  introduction  of  the  more  useful  horses,,  mules, 
and  asses  (the  latter  acquire  great  spirit  and  beauty  within  thft 
tropics),  the  custom  of  reariiig  and  using  the  lama  and  the  ^paca 
as  beasts  of  burden,  in  the  mountains  and  among  the  .mines,  has 
much  decreased.  But  the 'wool,  lof  such  different  qualities  in 
reject  to  fineness,  is  still  ^n  important  article  in  the  industry  of  the 
inhabitants  of  the  mountains.  In  Chili^  the  wild  and  the  tsuned 
guamsLCO  are  distinguished  by  separate  names ;  the  witd  being  caUed 
^^u&n,  and  the  .tame  ChilihTiec^ae..  TVi^  m<i<E^  ^Sds^s^emination  of  the 


Amiotaams  amd  additions.  141 

wH  goBsaioo,' fnm  the  Fonmui  CoidfflerM  to  Tierra  del  Tnego^ 
BQttiBtbneB  in  herds  of  600,  has  been  fiiTored  by  the  eircnmstuiee 
Alt  these  atiimala  osn  swim  with  great  ease  from  ishind  to  isbudd, 

80  that  the  FatagcMiian  fiords  offer  no  obstacle  to  their  wanderings. 

(See  tiie  ^easing  deeeriptions  bj  Darwin,  m  his  Journal,  1845, 

p.  66.)'  ^^ 

goalli  of  the  .CRla  Rirer,  whieh,  together  with  the  Rio  Colorado, 

e&ters  the  Califomian  Gulf  or  Mar  de  Cortes,  stand,  in  the  solitude 

of  the  Steppe,  the  enign^Uical  Tnins  of  the  Astee  Pklace,  called  bj 

the  Spaniards  las  Cassis  g^andes.     When  the  Astecs,  about  the 

year  1160^  came  from  the  unknown  land  of  Aitlan  to  Anahtkao, 

t&ey  settled,  themselyes  ^  -a  time  on  the  banks  of  the  Gila.     The 

iVancieoan  moiikB,  Gaioes  and  Font,  are  the  latest  tray^lers  who 

have  visited  the  Osas  grandes,  and  they  did  so  in  1773.     They 

stated  the  ruins  to,  extend  over  above  a  square  German  mile  (16 

'  £iiglish  square  miles).  ■■  The  whc^e  plain  is  -strewed  with  fragments 

of  painted -pottery:.     The^  principal  palace  (if  a  hoose  bnilt  of  mi- 

lamt  clay  can  be  -  so  deagnated)  is  447  English  feet  long  and  277 

English  feet  broad.    {See  a  rare  work  printed  in  Mexico,  and 

entitled  Cronica  serifica  y  apostdlica  del  Colegio  de  Propaganda 

Side  de  la  Santa  C^os  de  Qoer^taro  poi*  Fr.  Juan  Domingo  Arri- 

oivita.) 

The  Tay^  of  Califomia^  as  dAiwn  by  Father  Venegas,  appears  to 
differ  Httle  from  the  O^  mnsimdn  of  the  Old  Continent.  The  same 
-animal  is  also  seen  on  the  ^^  Stony  Mountains,''  near  the  sources  ot 
the  Peace- Kiver.  -Very  different  from  it,  on  the  other  hand,  is  the 
small  white >iid  bla(& -spotted  goat^like  creature  which  fe^  near 
the  Missouri  and  Arkansas  rivers.  The  synonymy  of  Antilbpe  fur- 
cifer,  A.  tememazama  of  Smith,  and  Ovis  montana,  is  still  very  un- 
determined. 

^       •  Q")  P'  34."—^  TJie  cuMvation  o/farimiceotu  grasaes,  " 

The  originc^  habitat  .of  the  &rinaceous  'grasses  is  wrapped  in  the 
saine  obscurity  as  that  of  the  domestio  animalB  which  have  accom- 
panied man  since  his  es^liest  migrations.  The  German  word  for 
Qom,  ^^Getraide,'*  has  been  ingeniously  derived  by  Jacob  Grimm 
from  the  old  German  gitragidi,  getregede.  • .  "  It  is  as  it  were  the 
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tame  &nit  (frngea,  framentnm),  wiaab  lua  eome  into  the  hands 
man;  as  we  speak  of  teme  Mumals  in  opposition  to  wild 
(Jacob  Orimm,  G^th.  der  dentechen  Spiache,  184S,  th. 
It  is  cerbunlj  a  very  striking  pbenomenoa,  to  find  on  one  aide  iJt 
our  planet  nations  to  wbtHU  Bour  or  meal  &om  smaU-earcd  grasses 
(Hordcaceae  and  ATenaceae),  and  the  nee  of  milk,  n-ere  completely 
Bnknown,  while  the  nations  of  almost  all  parts  of  the  other  hemi- 
B^iere  cultivate  the  Ccrealia,  snd  rear  milk-yieldiHg  aninmU.  Tbs 
coldvation  of  difierent  kinds  of  glasses  maj  be  said  to  aSinrl  a  chv 
ncteiietic  distinction  between  the  two  pam  of  the  world.-  In  the 
New  Continent,  from  52°  north  to  46°  south  Jatitade,  we  see  oiJjf 
one  species  coltiTated,  viz.  maise.  In  the  Old  Continent,  on  the  -'' 
odier  hand,  we  find  everywhere,  from  the  earliest  times  of  histoiy,  ^ 
the  fhut^  of  Ceres,  wheat,  barley,  spell  or  red  wheat,  and  oats. 
That  wheat  grew  wild  in  the  Leontine  fields,  as  well  as  in  several . 
other  places  in  Sicily,  was  a  belief  entertained  by  ancient  nations, 
and  b  mentioned  by  Diodoros  Sicalas.  (lib.  v.  p.  199  and  232, 
Weasel.)  Ceres  Wiie  found  in  the  alpine  meadow  of  Enna;  and 
Siodorus  fables  that  "  the  inhabitants  of  the  Atlantis  were  uQae- 
qu^ted  with  the  fi-uits  of  Ceres,  becanse  they  had  separated  from 
the  rest  of  mankind  before  those  fruilsiiad  been  shown  to  mortals." 
Spreogel  has  collected  several  interesting  passages  which  lead'  him 
to  think  it  probable  that  the  ^«ater  put  of  our  Eoropean  kinds  of 
grain  were  ori^nally  wild  in  the  northern  parts  of  Persia  imd  India, 
namely,  samnier  wheat  in  the  country  of  the  Muaicanes,  a.  province 
in  Northern  India  (Stmbo,  xv.  1017);  barley  (" antjqnissininm  frn- 
mentum,"  as  Fliny  call^  it,  and  which  is  also  the  only  cereal  with 
which  the  Gnanehes  of  the  Canaries  were  acquainted),  according  to 
Moaes  of  Chorene  (Googr.  Armen.  ed.  Whiston,  1730,  p.  360),  on 
the  Araxcs  or  Kur  in  Georgia,  and  according  to  Marco  Polo  in  Ba- 
iMphAin  in  Northern  India  (Ramuaio,  vol.  ii.  p.  10);  and  spelt'OT ' 
red  wheat,  near  Hamadan.  But  these  passages,  as  hoe  been  shown 
by  my  keen-«ightcd  friend  and  teacher  Link,  in  an  instructiye  criti- 
cal .memoir  (Abhandl.  de  Berl.  Aiad.  1816,  s.  123),  still  leave 
much  uncertainty.  I  also  early  regarded  the  existence  of  eri^nally 
wild  kinds  of  grain  in  Asia  as  extremely  doubtful,  and  viewed 
as  might  have  beea  seen  there  as  having  become  uUd.     (^«isu.va? 
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Otognphie  des  Plantes,  1806,  p.  28.)  Reinhold  ForstcF;  who  before 
Mi  TOjage  with  Captain  Cook,  made  by  order  of  the  Empress  Ca- 
liharine  aa  expedition  into  Southern  Russia  for  purposes  of  natural 
lustoiy,  reported  that  the  two-stalked  summer  barley  (II(H^eum 
disdchon);  grew  wild  near  the  junction  of  the  Samara  and  the  Volga. 
At  {he  end  of  the  month  of  September,  1829,  Ehrenbcrg  and  my- 
self, on  our  journey  from  Orenburg  and  Uralsk  to  Saratow  and  the 
Caspian,  also  herborized  on  the  banks-  of  the  Samara.     Wo  were, 
indeed,  struck  with  the  quantity  of  wheat  and  rye  plants  growing  in 
whsit  jnight  be  called. a  wild  state  in  the  uncultivated  groun>l,  but 
the  plants  did  not  appear  to  us  to  differ  from  the  ordinar)-  cultivated 
ones.     Ehrenberg  received  firom  H.  Garelin  a  kind  of  rye,  Sccak 
fragile^  ^gathered  on  the  Kirgis  Steppe,  and  which  Marschall  von 
£ieberstein  reg^ed  for  a  time  as  the  original  or  mother  plant  of 
one  ctdtivjited  rye,  Secale  cereale.     Although  Olivier  and  Michaux 
speak  of  spelt  (Triticum  spelta)  as  growing  wild  at  Ilamadan  in 
Persia,  Achill  Richard  does  not  consider  diat  Michaux' s  herbarium 
bears  out  this  st^telnent.     Greater  confidence  is  due  to  the  most 
recent  accounts  obtained  by  the  unwearied  zeal  of  a  highly-informed 
traveller.  Professor  Cari  Koch.   He  found  much  rye  (Secale  cereale, 
var.  ^j  pectinata)  in  the  Pontic  Mountains,  at  elevations  of  upwards 
of  five  or  six  thousand  feet,  in  phtces  where  within  the  memory  of 
the  inhabitants  no  grain  of  the  kind  had  ever  been  cultivated.   Koch 
remarks,  th^t  the  circumstance  is  "  the  more  important,  because  with 
us  this  grain  nefv^r  propagates  itself  spontaneously."     In  the  Schir- 
wan  parts  of  the  Caucasus^  Koch,  collected  a  kind  of  barley  which 
he  calls  '^  Hordeum  spontaneum/'  and  considers  to  be  the  originally 
wild  *'  Hordeum  zeocriton"  of  LinnaDus.     (Carl  Koch  Beitrage  zur 
Flora  des' Orients,  heft  i.  s.  139  and  142.) 

•  A  negro  slave  of  the  great  Cortes  was  the  first  who  cultivated 
wheat  in  New  Spain.  He  had  found  three  grains  of  it  amongst  the 
rice  which  had  been  brought  .from  Spain  for  provision  for  the  army. 
In  the  Franciscan  convent  at  Quito,  I  saw  preserved  as  a  relio  the 
earthen  vessel  which  had  contained  the  first  wheat  sowed  there  by 
the  Franciscan  ioonk  Fray  Jodoco  Rixi,  a  native  of  Ghent  in  Flan- 
ders* ■  The  first  sowing  had  been  made  in  front  of  the  convent,  on 
wJuU  is  now  the  Phumeh  de  San  Francisco,  aStex  ev]L\>^^  down  the 
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forest  Mrhich  then  ei^tended  from  the  loot  of  the  vplcauo  of  Piohmcha 
to  the  spot  in  question.   The  monks^  whom  I  often  yiated'  daring  my 
stay  at  Quito^  begged  me  tQ  explain  to  them  the  inscription  on  the 
earth^i  vessel,  which  they  thought,  must  contain  some  mystic  rdfer- 
ence  to  the  wheat.    I  read  the  motto,  which  was  in  the  old  Glerman 
^dialect/and  was — ''Whoso  xlrinks  from  me  let  him  notfor^  his 
God.''.    I  too  felt  with  the  monks  that  this  old. German  drii^king 
vessel  was  a  truly  venerable  relic.    Would  that  there  iiad  been  -pre- 
served everywhere  in  the  New  Continent  the  names,,  not  of  those 
who  made  the  earth  desolate  by  bloody  conquests,  but  i^  those  who 
first  intrusted  to  it  these  its  fruits^  so  early  associated .  widi  the 
civilization  of  iigiankind  in  the  Old  Continent !     In  respect  genersjly 
to  the  names  of  the  kinds  of  grain^  as  bearing  on  the  original  affini- 
ties of  different  languages,  a  high  authority  has  remarked,  that  ''such 
indications  are  much  more  rare  in  the  case  of  different  kinds  of  grain, 
'  and  on  subjects  of  agriculture,  than  on  ihose  connect^  with  the  care 
of  cattle :  herdsn^eUj  when  dispersed,  had  still  muoh  in  conimion, 
whereas  the  subsequent  cultivators  of  the  soil  had  to  create  new 
words.     But  the  fact  that,  in  comparison  with  the  Sanserif  ^rnana 
and  Greeks  appear  nearly  on  a  par  with  the  Germans  and  SclavoniimS; 
argues  in  favor  of  the  very  early  contemporaneous  emigration  of  the 
two  latter.      Yet  the  Indian  'Java'  (Frumontum  hordeum),  com- 
pared with  the  Lithuanian  'jawai,'  and  the  Finnish  'jywa/  .offers  a 
singular  excoption.^'     (Jac.  Grimm,  Gesch.  der  deutschen  Sprache, 
th.  i.  s.  69.)  .  . 

(^)  P-  ^^- — ^'Keepinff  hy  ^rtfereace  to  the  cooler  mountain  regwrnP 
Throughout  Mexico  and  Peru  the  traces  of  a  great  degree  of  civil- 
ization are  confined  to  the  elevated  plateaux.  We  have  seen  on- the 
Andes  the  ruins  of  palaces  and  baths  at  heights  between;  1600  and 
1800  toises  (10,230  and  11,510  EngUsh  fbet)..  It  can  only  have 
been  men  of  a  northern  race,  who,  migrating  from,  the  i^orth  towards 
the  south,  could  find  delight  in  such  a  climate. 

(^)  P-  3^- — "T'Ac  history  of  tfie  peopling  of  Japan  " 
The  probability  of  the  western  nations  of  the  New  Continent  having 
hsid  conununication  ^ith  the  east  oi  Am  long  before  the  arrival  of 
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the  3paniards^  Wfts  I  think  shotm  by  me.  in  a  work  on  the  nxonu- 
ments  ot  tloB  native  inhabitants  of  America  (Tues  des  Oordill^res  ei 
Moifomens  des  peuples  indigenes  de  T Am^rique).  I  iniSerred  this 
probability  from  a  comparison  of  the  Mexican  tmd' Unbeto-Japanese 
ealendars-'r-froni4ihe  ccHreci  cnientation  of  .the  steps  of  the  pyramided 
elevations  towards  the  different  quarters  of  the  heayens — ^and  from 
the  ancient  iayths  and  traditimis  of  the  four  ages  or  four  epochs  of 
destruction  of  die  wwld^  and- the  dispersion  of  mankind  after  a  great 
flood  of  waters.  The  accounts  published  since  my  work^  in  England, 
France  and  the  United  States,  describing  the  wonderful  bas  reliefs, 
almost  in  the  Indian  style,  in  the  ruins  of  Gruatimala  sa\d  Yucatan, 
have  given  to  these  analogies  a  still  higher  value.  (Compare  Anto- 
]»d  del.  Rio,  Pescriptipn  of  the  Euins  of  an  Ancient  City  discovered 
near  Palenque,  1-822,  transited  fr(»n  the  original  manuscript  report 
by  Cabrera  (del  RIo's  explwation  took  place  in  1787),  p.  9,  tab. 
12-14 ;  with. Stephens,  Incidents  of  Travel  in  Yucatan,  1843,  vol.  i. 
pp.  391  and  429^34;  voL  ii.pp.  21,'54,  66,  317,  323;  with  the 
magnificent  volume  of  Catherwood,  "Views  of  Ancient  Monuments 
m  Central  America,  Chiapas,  and  Yucatan,*/  1844 ;  and  lastly,  with 
Prescott's  ^'Conquest  of. Mexico,"  voL  iii,  App.  p,  360,) 

^The  archite(;tural  remains  in  the  peninsula  of  Yucatan  show,  still 
more  than  those  of  Palenque,  a  degree  of  civilization  and  art  whicK 
excites  our  astonishment.  .  They  are  situated  between  Valladolid, 
Merida,  and  Campeachy,  chiefly  in  the  western  part  of  the  country. 
But  the  monuments  in  the  island  of  Cozumel  (more  .properly  Cuza- 
mil),,  east  of  Yucatan,  were  tlie  first  which  were  seen  by  the  Span- 
iards in  the  expediticHi  of  Juan  de  Grr^lva,  1518,  and  that  of  Cortes 
in,  1519,.  and  the  I'eport  of  them  did  much  to  spread  over  Europe  a 
high  idea  of  ancient  Mexican  civilization.  •  The  most  important 
ruins  of  the;  peninsula  of  Yucataii,  which  unfortunately  have  not 
yet  been  thoroughly  measured  and  drawn  by  architects,  are  the  Casa 
del  Gobemador  of  Uxmal,  the  Teocallis  and  vaulted  constructions  at 
Kabah,  the  ruins  of  Labnah  with  domed  columns,  those  of  Zayi 
with  columns  ver^.  nearly  of  the  Doric  order,  and  those  of  Cbiche 
with  large  ornamented  pilasters'.  An  old  manuscript  written  in  the 
Maya  language  by  a  Christian  Indian,  and  which  is  still  in  the  hands 
of  the  Gefe  politico  x)f  Peto,  Don  Juan  Pio  Peiei,  ^N^t\i^^^«KSiiV 
IS 
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epochs  (^^ ICajbunes^  of  52  jc^upb)  in  which  the.Tolteeg  settled  iii 
diffisrent  partB  of  the  peninsula.  From  these  data  Peres  infers-  that 
the  nionuments  or  buildings  of  Chjche  go  hack  to  the  close  of  the 
fourth  century  of  our  era,  while  those  of  Uxmal  iieloBg*  to  the  middle 
of'  the  tenth-  century.  But  the  aoeazaey  of  these  ooneliisio&sis'SQb' 
ject  to  much  uncertainty.  (StepheniBy  Incidents  of.  Travel  in  Yuca- 
tan^  vol.  J.  p.  439;  and  vol.  ii.  p.  278.) 

L  regard  the  existence  of  ancient  connections  between  the  inhabit- 
ants of  Western  America  and  Eastern  Asia  as  mcnre  than  prpbaUe, 
btut  by  what  routes,  or  with  what  Asiatic  nationS;  the  communica- 
tions took  placc;  cannot  at  present  be  decided.  A  small  number  of 
individuals  pf  the  educated  priestly  caste  might  perhaps  be  efficient 
to  bring  about  great  alteiations  in  the  civil  and  sociid«tate  of 'Western 
America.  The  stories  formerly  narrated  of  Chinese  expeditions  to 
the  New  Continent  rcaUy  apply  only  to  voyages  to  Fusang  or  Japan. 
On  the  other  hand,  Japanese  and  3ian-Pi  from  the  Corea  may  havft 
been  driven -by  storms  to  the  American  coast,  and  landed  there. 
We  know  as  matter  of  history  that  Bonjses- and  other  adventuren 
sailed  over  the  eastern  Chinese  seas  in  search  of  some  medicine  whidi 
should  entirely  prevent  death.  Under  Tschin-fichi-kuang-ti,  209 
years  before  our  era,  800  young  coupLos,  young  men  and  youBg 
women,  were  £ent  to  Japan^and  instead  of  returning,  to  China  they 
settled  at  Nipon  (Kkproth,  Tableaux  historiques  de  FAsie,  1824,  p. 
79;  Nouveau  Journal  Asiatiquc,  t.  x.  183^,  p.  835;  Humboldt, 
Examen  Critique,  t.  ii.  pp;  G2~67).     May  not  similar  expeditiens 

•  .  have  been  driven  by  storms  or  ^ther  accidents  to  the  Aleutjan 
islands,  to  Alashka,  or  to  New  California?  As  the  weptem  coa^ 
of  the  American  Continent  trend  from  NW.  to  SE.,  and  the' eastern 
coasts  of  Asia  in  the  oppoMte  direction,  or  from  NE.  to.  SW>,  the 
distance  between  the  two  contincuts  in  45^  of  latitude,  or  in  the 
temperate  zone  which  is  most  favorable  to  mental  development,  is 
too  considerable  to  admit  of  the  probability  of  such  an  accidental 
settlement  taking  place  in  that  latitude.  We  must,  then,  assume 
the,  first  landing  to  have  been  made  in  the  inhospitable  climate  of 
from  55^  to  65^,  and  that  the  civilization  thus  introduced,'  like  the 
^neral  movement  of  population  in  America,  has  proceeded  by  sue- 
cessive  stations  from  north  to  aoiit\i  (llvvmXwMi,  R^kt;  histbrique,  t 

^''  pp.  155-160),     The  remaina  oIl  a\i\^  feom  Vi^\JasK^^\.  %.\»m 
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Japan  or  Ghm%  were  sa;q>oee<i  to  haye  been  found  on  the  coasts  of 
the  i^OrtheiTi  Dorado  (called  Quivka  and  Oibora),  at  the  beginning 
of  the  16th  centoiy  {€k)mara^  Hist  genei^  de.  las  Indias,  p.  117). 
Our  knowledge  of  the  languages  of  'America  is  still  too  limited, 
considering  their  g^reat  yarietyy  forns  as  yet  entirely  toTelinqnish 
the  hope  of  some  day  disooraHig  an  idiom  which  may  have  been 
i^ken,  with  certain  mbdi&atkms,  at  once  in  the  interior  of  So«lth 
AiAerica  and  in  .that  of  Asia;  or  which  may  at  least  indicate  an 
ancient  affinity.  Such  a  discbveiy  would  certainly  be.  one  of  the 
most  brilliant  which  can  be  expected  in  reference  to  th&  histoiy  of 
mankind.  But  analo^es  of  language  only  deserve  confidence  when 
the  inquirer,  not  resting  in  or  dwelling  cm  resemblances  of  sound  in 
tiie  roots, 4raoe6  die. analogies  into  the  organic  struotore,  the  gram- 
matical ferms^  and  into  all  which  in  languages  shows  itself  as  the 
product  of  the  human  int^ect  and  character. 

-    (**)  p.  36. — ^^  Many  oihcr  fonm  of  animcd^^^        .  ' 

-^  Whole  herds  of  the,  Cervus  ;nexican»s  wander  over  the  Caraccas 
Steppes:  the  young  stag  is  spotted,. and  resembles  in  appearance  the 
roe^eer  of  Europe.  We  saw  among  them  many  entirely  white — 
^  singular  circumstance  in  the  torrid  zone.  The  Ciorvus  mexicsinus 
is  not  fouiid  at  greater  elevations  on  tHe  n^iountaln-slopes  of  the 
Andes  under  the  Equator. than  from  7Q0  to  800  toises(4476  to  5il6 
Eng.  fjpet);  but  a  larger,. 4ind  also  often  white,  stag — which  I  could 
hardly  distinguish*  from  the  European  by  any  ^cific  characters— S 
met  with  up  to  2000  toises  (12,789  Eog.  feet).  The  Cavia  capybara, 
called  in  the  province'' of  Caraccas  "chiguife,"  is  an  unfortunate 
animal;  being  pursued  in  the  water  by  the  cwjcodile,  and  on  the 
plain  by  the  tiger  or  jaguar.'  It  runs  so  badly  that  we  could  often 
catch  it  with  our  hands.  Its  extremities  are  smoked  for  hams,  but 
their  taste  is  Very  disagreeable  from  the  smell  of  miisk  j  and  on  the 
Orinoco  we  willingly,  ate  monkey  hams  in  preference.  The  beauti- 
frdly  marked  Yuiimals"  which  have  so  disagreeable  an  odor  are  the 
Yiverra  mapurito,  Viverra  zoriHa,  and  Viverra  vittata. 

(«)  p.  35.-:-"  The  Guararm^and  thefitiirfolm^  Mauritia" 
"    The  small  coast  tnhe  or  nation  of  the  Gnaranis  (^ciSifidLm^Tv^* " 
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Gnkna  the  WamwB  or  GnaranoB,  )uid  hj  ihe  GaribsU-anMi),  inhabit 
not  only  the  manhy  delta  ai^d  riyer  network  of  the  Qrinooo^  and 
particularly  the  banks  of  the  Manamo  Orande  and  theX!Sa5o  Macareo, 
bat  also  extend^  with  little  Tariaiiali  in  their  modeffof  life,  along  th^ 
sea  coast  between  the  months  of  the  Easeqnibo  and  the  Boca  de 
NaVios  of  the  Orinoco.     (Compare  my  Relation  historiqne;  t.  i.  p. 
492,  t.  ii.  pp.  65S  and  703,  with  Richard  ISchombnigk'B  ''Eeisen  in 
Britisch.Guiaiia,"  th.  i.  1847,  s.  62, 120, 173,  and  194.)  Acco^dii^ 
to  the  testimony  of  the  last-named  excellent  explorer  and'obseryerj 
there  are  still  1700  Warraws  or  Gnaranis  living  in  the  district  oif 
Gnmaca,  and  along  the  banks  of  the  Barima  river,  which  empties 
itself  into  the  golf  of  the  Boca  de  NiEivios.-    The  manners  and  co^ 
toms  of  the  tribes  living  in  the  delta  of  the  Orinoco  wer^  already 
known  to  the  great '  historical  writer  Cardinal  .Bembo,- the  cotem- 
porary  of  Colnmbns,  Amerigo  Vespucci,  and  Alonao  de  fiojeda.   He 
says,  ^^  quibusdam  in  locis  propter  paludes  incola&  domns  in  arboribod 
aedlficant''  (Historiae  VenetaB,  1551,  p.  88).     It  is  more  probable 
that  Bembo  is  alluding  to  the  Gnangiis'at'the  mouth  of  the  QrinooO; 
than  to  the  natives  near  the  mouth  of  the  Gulf  of  Maracaibo,  where 
Alonzo  de  Hojeda,  in  August,  1499,  when  he  was  accompanied  by 
Vespucci  and  Juan  de  la  Cosa^  also  found'  a  population  having  dieir 
residence  "fbndata  sopra  V  acqua  come  Venezia''  (Eiccardi%  Textan 
my  Examen  Crit.  t.  iv.  p.  496).  In  Vespucci's  account  of  his  voyage 
(in  which  we  find  the  first  indication  of  the  etymology  of  the  term. 
Province  of  Venezuela,  Little  Venice,  for  Province  of  CaiAccas),  he 
only  speaks  of  houses  raised  upon  foundation  pillars,  not  of  habita- 
tions in  the  trees.  .  * 
.  Sir  Walter  EMeigh  ofiers  a  later  evidence  of  high  authority ;  he 
says  expressly,  in  Lis  description  of  Guiana,  that,  on  his  second 
voyage  in  1595,  when  in  the  mouth  of  the  Orinoco,  he  saw  the 
^ fires*'  of  the  Tivitives  and  the  Oua-raa-etes.(so  he  calls  the  Guara- 
nis)  "  high  up  in  the  trees''  (ftaleigh,  Discov.  of  Giuana,  1590,  p. 
90).     The  fire  is  represented  in  a  drawing  in  the  Latin  edition: 
"  brevis  et  admiranda  dcsferiptio  regni  ^Guianaj"  (Nprib.,  1599),  tab. 
4.    Raleigh  was  also  the  first  who  brought  to  England  the  fruit  of 
the  Mauiitia-palm,  which  he  very  justlycomparedj  on  account  (^  its 
scales^  to  a  £r  cona     The  Padre  Jose  G?\3ccKsfi^,  ^\\ft  tmce  visited 
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tiie  Gnaranis  as  a  missioiiaTy,  says,  indeed,  that  this  people  had 
t&eir  habitation  in  the  palmares  (palm  groves)  of  the  morasses;  but 
he  only  mentions  dwellings  raised  upon  high  pillars,  and  not  scaffold- 
ings attached'  to  trees  still  in  a  growing  state  (Gnmilla,  Bistoria 
natoral,  ciyil,  y  geografica  de  las  Naciones  situadas  en  laa  riFeras  del 
&o  Orinoco,  nueva  imp.  1791,  pp.  143, 146,  and  163).  HiUhonse 
and  Sir  Bobert  Schomborgk  (Journal  of  the  Royal .  Geographical 
Society,  vol:  xii.  1842/  p.  1X5 ;  and  Description  of  the  Muriehi  or 
Ita-  Palm,  read  at*  the  Meeting  of  the  British  Associaticm  held  at 
Cambridge,  June  1846 ;  printed  in  Simond's  Colonial  Magazine), 
are  of  opinion  ^at  both  Bembo  and  Raleigh  (the  former  speaking 
from  ihe  repeats  of  others,  the  latter  as  an  eye-witness),  were  deceived 
by  the  high  tops-o^  the  palm-trees  bjeing  lit  up  at  night  by  the  flames 
of  fires  beneath,  so  that  those  who  sailed  by  thought  the  babitati<ms 
diemselves  w'ere,  attached  to  the  trees.  -"  We  do  not  deny  that  m 
order  to  escape  tbe  attacks  of  the  musquitos,  the  Indian  sometimes 
suspends  his  hammock  firom  the  tops  of  trc^s^  on  such. occasions, 
however,  no  fires  arc  made  under  the  hammock.''  -(Compare  also 
Sir  Robert  Schombiirgk's  New  Edition  ot  Raleigh's  Discovery  of 
(xuiana,  1848,  p.  50.) 

According  to.  Martins,  the  fine'  Palm  Moriche,  Mauritia  flcxuosa, 
Quiteve,  or  Ita  palm  (B^mau,  Missionary  Labors  in  British  Guiana, 
1847,  pp.  34  and  44),  belongs,  as  well  as  Calamus,  to  the  group  of 
Lepldocaiyeae^  or  CoryphineaB.  Linnaeus  has  described  it  very  im- 
perfectly, as' he  erroneously  considers  it  to  be  leafless.  The  trunk 
grows  as  Mgh  as  2(5  feet,  but  it  probably  requires  from  120  to  156 
years  to  reach  this  height,  -The  Mauritia  extends  high  up  on  the 
declivity  of  the  Duida,  north  of  the  Esmeralda^  mission,  where  I 
.have  found  it  in  gi*eat  beauty.  It  .forms  in  moist  places  fine  groups 
of  a  fresh,,  shining  verdure,  which  reminds  us  of  that  of  our  Alder 
groves.  The  trees  preserve  the  moisture  of  the  ground  by  their  « 
shade,  and  Hence  the  Indiians  say  tliat  the  Mauritia  draws  the  water 
^  TGvCai  its^  roots  by  a  mysterious  attraction,  "  By  a  somewhat  similar 
theory  they  advise  that  serpents  should  not  be  killed ;  because  the 
destruction  of  the  serpents  and  the  drying  up  of  the  pools  or  lagu- 
nas  accompany  each  other :  thus  the  untutored  child  of  nature  con- 

founds  oauae  and  effect.     GiQnilla  terms  the  Mauritia  flcxuosa  of  th0 
'  /  13*  ' 
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Chmuus  die  treetif  fife,  vM  de  k  Tida.  It  groiisiA  tiie^mofuni- 
aiDft  of  Booaima,  east  of  die  sourees  of  the  Odnooo^  as-  liigii  as 
4000  (4263  Eng.)  feet  On  die  nnTisted  banks  of  die^Bio  Atar 
bapo,  in  the  interior  of  Goianay  we  diseorered  a  new  species  of  Man- 
ritia  widi  prickl  J  stems,  our  Manritia  acekala  (Humboldt,  Bonpland, 
and  Kimth,  Xora  Grenera  et  Spedes  Flantamm,  t.  L  p.  310). 

(»)  p.  So.— ''Am  American  ^lik^J' 

The  foonder  of  die  sect  of  the  Stjlites,  die  fanadcaL  piUar-Baint 
Simeon  Sisanites,  the  son  of  a  Sjiian  heidsman,  is  said  tp  haye 
passed  Ihirty-eeren  years  in  religions  eontempladon  on  the  summits 
of  five  suooesaTe  pillars,  each  higher  than  the  preceding-  The  last 
pillar  was  40  ells  high.  He  died  in  the  year  461.  Fo  rseyen  hun- 
dred years  diere  continued  to  be  men  who  imitated  this  maimer  of 
aEfe,  and  were  called  ''  saneti  columnares''  (pillar  saints).  .  Even  in 
Crermany,  in  the  dioeese  of  Treves,  it  was  proposed  to  erect  such 
aerial  cloisters,  but  the  bishops  c^)posed  the  undertaking  (Mosheim^ 
Institut.  Hist.  Eccle&  1755,  p.  215). 

(**)  p.  36. — ''Tciwns  an  the  hanks  of  the  dreams  tchich  Jhw . 

through  the  Steppe,'* 

Families  who  live  liot  by  agriculture,  but  by  the  care  of  catde, 
have  congregated  in  the  middle  of  the  Steppe  in  small  towns,  which, 
in  ^c  cultivated  parts  of  Europe,  would  hardly  be  regarded  aa-  vil- 
lages. Such  are  CalabozQ,  in  8^  56'  14"  N.  lat  and-67°  42'  long/ 
according  to.  my  observations,  'Villa  del  Pao,  lat.  8**  38'  1",  long. 
66°. 5 7',  S.  Sebastian,  and  others. 

•     (»*)  p.  36.-t"  Conical'Shaped  dauds.'' 

•  ■  * 

The  singular  phenomenon  qf  these  "  sand  spouts"-T-^omething 
analogous  to  which  may  occasionally  be  seen  on  a  small  seale  in 
Europe  where  four  roads  meet — ^is.  particularly  characteristic  of  the 
Peruvian  Sand  Desert  between  Amotape  and  Coquimbo.  Such  a 
dense  cloud  of  sand  or  dust,  may  prove  dangerous  to  the  iriveller 
who  does  not  cautiously  avoid  its  approach.  It  is  also  worthy  of 
nbtice  that  these  partial  conflicting  currents  of  air  only  arise  when 
the  air  generally  is  perfectly  calm.  Thje  aerial  ocean  resembles  th^ 
se&  in  this  respect,  for  in  the  latter  also  the  small  currents  wl^ch 
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sre  often  heard  to  ripple  andiUy  (filets  de  coorant);  are  only  per- 
ceptible ina'dead.calm  (calme  ^lat). 

(**)  p.  36. — "^  Increases  the  mffocajdng  heat" 

I  have  obderred  in  the  Llanos  de  Apure^  at  the  Guadalupe  cattle 
fenn,  the.  thennometer  rise  from  27°  to  29°  JReanmur  (92°.7  to 
97°.2  Fahr.)  whenever  the  hot  wind  began  to  blow  from  the  Desert, 
which  at  -such  tiines  was  covered  either  with  sand  or  with  short 
withered  turf.  In  the  middle  of  the  sand-cloud  the  temperature  was 
for  some  minutes  35°  R.  (111°  F.).  The  dry  sand  in  the  village  of 
San  Fernando  de  Apure  had  a  temperature  of  42°  R.  (126°  Fahr.). 

(*)  p.  37. — "  The  lUusive  image  of  a  cod,  rijypiing,  watery 

^     mirror." 

'  The  well^mown  phenomenon  of  the  mirage  is  called  in  Sanscrit 
tie  '^thirst  of  the  gazelle."     (See  my  R^l^tion  historique,  t.  i.  pp. 
296  and  626 ;  t.  ii.  p;  161.)     All  objects  appear-  to  hover  in  the 
air,  and  are  at  the  same  timel  seen  reflected,  in  the  lower  stratum  of 
air.     At  such  times  the  entire  Desert  assumes  the  aspect  of  thp  wave- 
covered  surface  of  a  wide-spriead  lake.      Palm  trees,  cattle,  and 
camels  sometimes  appear  inverted  on  the  horizon.     In  the  French 
expedition  to  Egypt,  the  soldiers,  parched  with  thirst,  were  often 
brought  by  this  optical  illusion'  into  a  state  of  desperation.     Ttis 
phenomenon  has  been  remarked  in  all  quarters  of  the  globe.     The 
ancients  were  acquamted  with  the  remarkable  refraction  of  the  rays 
of  light  in  the.  Lybian  Desert.     I  find  mention  made  in  Ifiod,  Sic. 
lib.  iii.  p..  184,  Rhx)d.  (p.  219,  Wessel),  of  extraordinary  illusive 
images,  an  AfricaA  Fata  Morgana,  with  most-  extravagant  explana- 
tions of  the  su^psed  conglomeration  of  the  particles  of  air. 
.»   "     •  . 

The  Cactus  melo  cactus  is  often  10  to  12  inches  in  diameter,  and 
has  usually  14  ribsV  The  natural  grop  of  Cactaceae,  the  whol^ 
family  of  Nopalese  of  Jussieu,  belong-exclusively  to  th(i  New  Gonti- 
•  Hent:  The  cactuses  assume,  a  great  variety  o£  shapes :  ribbed  and 
melon-like  (Melo  cacti);  articulated  or  jointed  (Opuntiae);  forming 
upright  columns  or  pillars  (Cerei) ;  serpentine  and  creeping  (Rhipsa- 
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lides);  or  provided  with,  leaves  (Pereskias).  MaDye:dend  higb  up 
the  sides  of  the  mematains.  Near  the 'foot  of  the.  Ohiin[l>ota»)/ in 
the  elevated  sandy  plain  around  Biobamba^  I  have  found- a  new  kind 
of  Pitahaya^  the  Cactus  sepium,  even  at  a  height  of  10,000  (10,660 
Eng.)  feet.  (Humboldt,  Bonpland,  and  Kunth,  Synopsis  Planta- 
rum  aBquinoot.  Orbis  novi,  t.  iii.  p.  370.) 

(*)  p.  37. — '^  The  icene  in  the  Steppe  is  Bvdderdy  dumgedJ*    • 

I  have  endeavored  to  depict  the-  coming  in  of  the  rainy  season, 
and  the  signs  by  which  it  is  announced.  The  ^usual  deep  dark 
funire  of  the  sky  in  the  tropics  arises  from  the  jnxxe  complete  solu- 
tion of  the  vapor  contained  in  the  atmosphere.  The  cyatiometer 
indicates  a  paler  blue  as  ^on  as  the  vapors  begin  to  be  precipitated. 
The  dark  spot  or  patch  in  the  constellation  of  the  Soutiiem  Gresi 
gradually  becomes  indistinct  as  the  transparency  of  the  atmosqphete 
diminishes,  and  liiis  alteration  announces  the  near  approach  of  rajik 
The-  brightness  of  the  Magellanic  clouds  (Nubecula.  maj(»r  and 
minor),  gradually  vanishes-  in  a  similar  manner.-  The  fixed  staiSi 
which  before  shone  like  planets  with  a  steady,  tranqinli  and'  not 
trembling  light,  now  scintillate  even  in  the  zenith,  jFhere  the  vapors 
are  least-  (See  Arago,  in  my  Eolation  hisi^tt  i.  p.  623.)*  All 
these  appearances  are  the  results  of  the  increased  quantity  vi  vupcnr 
diffused  in  the  atmosphere. 

(*8)  p.  ^^.^-^^AwaJeeiiedfrcynia  torpid  state  htf  the  first  faU  of  ra^^^* 

Extri^mc  dryness  produces  in  plants  and  animals  the  same  phe- 
nomena as  does  the  withdrawal  of  the  stimulus  of' heat..  Many 
trppical  trees  and  plants  shed  their"  leaves  during  tlie  dry  season. 
The  crocodiles  and  other  amphibious  animals  hide  themselves  in  .the 
mud,  where  they  lie  apparently  dead,  like  animals  in.  a-  state  of 
hybernation  or  plunged  into  winter  sleep  by  cold.  *  (See  my  Rela- 
tion historique,  t.  ii.  pp.'  192  and  626.)  ' 

(**)  p.  38. — "  The  aspect  of  a  vast  iniaTict  sea/'    . 

Nowhere  are  these  inundations  more-  extensive  than  in  the  net- 
work of  rivers  formed  by  the  Apure,  the  Arachuna,'Pajara^'Araiioa, 
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aind  Gabnliare.     Large  vessels  sail  across  the-  eountry  over  the 
Steppe  for  40  or  50  miles.  ,  . 

(**)  p.  39. — '^  To  the  mountain  plateau  of  Anttsana^ 

The  great  mountam  plain  or  plateau  surrounding  the  volc^o  (yf 
Antisana  is  2107  toilies  (13^473  English  feet)^  above  the  level  of 
the  sea.  The  atmospheric  pressure  at  this  elevation  is  so  small  that 
the^  wild  .cattle^  when- hunted  with  dogd^  bleed  from  the  nose  and 
mouth, 

I  h»ve  describe^  the  capture  of  the  Gymnoti  in  detail  in  another 
place.  (Observations  de  Zoologie  et  d'Anatomie  compar^^  vol.  i. 
pp.  83-87;-  and.  Eolation  historique,  t.  ii.  pp.  173-190.)  M.  Q^j 
liAsaac  and  I  found  the  experiment  yrithout  a  circuit  succeed  per- 
fectly with  a  living  Gjjnnotus,  which  was  still  very  vigorous  when 
brought  to  Paris.  The  discharge  is  solely  dependent  on  the  will  of 
the  animaL  We  did  not  see.  any  sparky  but  other  physicists  have 
do  ne  so  on  several  occasions. 

•   •  • 

(*®)  p.  40. — '^AtogJcened  bt/theccmtact  qfmoisty  dissimilar  particles.'' 

In' all  parts  of  organic  bodies^  dissimilar  substances  are  in  contact 
.with' each  x)ther:  in  all,'  solids  are  associated  with  fluids.  Thus, 
wberever  there  are  organization  and  life,  there  is  also  electric  tetiMon 
or  the  play  of  the  Voltaic  pile,  as  the  experijnents  of  Nobiliand  Mat- 
teudbi,  and  especially  the  latest  admirable'  labors'  of  Emil  du  Bois, 
teach  us.  The  last  named  physicist  has  succeeded  in  ^^  manifesting 
'  the  presence  of  the  electric  muscular  curreiit  in  living  snd  wholly 
uninjured  animal*  bbdies  /'  he  shows  that  "  the  human  body,  through 
the  medium  of  a  cojpper  wire,  can  cause  a  magnetic  needle  at  a  dis^ 
tance  lo  be  deflected  at  pleasure,  first  in  one  and  th^n  in  the  opposite 
direction."  l(.Untersudhungen  iiber  thierische  Electricetat,  von  Emil 
da  BoisrBeymond;  1848,  bd-  i.  s.  xv.)  .  I  have  witnessed  these 
ipovements  produced  at  pleasure,  and  have  had  the  gratification  of 
seeing  thereby  great  and  unexpected  light  thrown  on  phenomena  to 
whi(^  I  had  hboriously  and  hopefully  devoted  several  years  of  my 

JDUth,'  -  . 
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(«)  p.  40.—"  Osiris  and  f^phcm." 

On  the  conflict  between  two  races  of  men,  the  Arabian  pastoral 
people  in  Lower  Egypt,  and  the  agrionltoral  race  in  Upper  Eg3rpt 
who  were  in  a  more  advanced  state  of  civilisation;  on  the  &ir-halred 
Piince  Baby  or  Typhcm,  who  foonded  Felusiom ;  und  pn  the  dad:- 
complexioned  Dionysos  or  Osiris,  see  Zo^'s  ancient,  and  now  for 
ihe  most  part  abandoned  views,  in  his  great  work  .^'De  Origine  et 
Usu  Obeliscormn,"  p.  677. 

(**)  p.  40.—"  The  boundary  o/apaTtiai  Ewropean,  cultivation.** 

In  the  Capitania  General  de  Caracas,  as  generally  everywhere  on 
the  eastern  shores  of  America,  the  cultivation  introduped  by  £i^ 
ropeans,  and  their  presence  and  influence,  are  limited  to  a  narrow 
strip  of  cbuutry  along  the  coast.  In  Mexico,  New  Giwiada,  and 
Quito,  on  ihe  other  hand,  European  civilization  has  penetrated  deep 
into  the  interior  of  the  coxmtry,  and  advanced -up  the  ridges  of  the 
Cordilleras.  T^ere  existed  in-these  last  named  regions  a  coneddenUe 
degree  of  settled  and  civilized  life  previous  to  the  arrival  of  the  Spta- 
iaids ;  and  they  have  followed  this  civilization  wherever  they  found 
it,  regardless  whether  its  seat  was  near  or  at  a  distance  from  the  set 
coast.  They-  retained  and  enlarged  the  ancient  cities,  of  which  they 
cither  mutilated  the  old  significant  Indian  name^  or  gave  them  new 
names,  as,  for  example,  of  Christian  saints.  '^ 

(*^)  p.  4i\j-^^^  Massive^  leaden-colored  granite  rocks," 

In  the  Orinoco,  and  more  especially  at  the  Cataracts  of  Maypures 
and  Aturcs,  all  blocks  of  granite,  and  even  white  pieces  of  quarts^ 
whenever  they  are  touched  by  the  water  of  the  river,  acquire  a 
grayish-black  coating  which  scarcely  penetrates  a  hundredth  d 
a  lino  below  the  surface  of  the  togjl.  The  appearance  produced 
is  that  of  basalt,  or  fossils  colored  with  graphite.  The  crust  ap- 
pears to  contain  manganese  and  carbon;  I' say  appears,  for  the 
phenomenon  has  not  yet  been  thorou^y  examined.  Something 
similar  was  remarked  by  Kozier  on  the  syenite  rocks  of  the  Nile, 
near  Syene  and  Philse;  by  the  unfortunate  Captain  Tuckej  on  the 
rocky  banks  of  the  Congo;  and  by  Sir  Eobert  Schomburgk  on  ^ 
3^pV;--      'T^eisen  in  Guiana  und  am  Orinoko,  s.  212.)     On  the 
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Orinoco  these  liMideii-colaiEed  rockfl  are  considered  to  gire  out  per- 
nicaons  exhalations  when  wet  ;  and  their  proximity  is  believed  to 
produce  feyers.  (R^.  hist.  t.  ii.-pp.  299-304.)  In  the  Rio  Negro, 
and  generally  in  the  South  American  riyers  which  haye  ^^  black 
waters/^  ^^  agoas  negras/'  or  waters  of  a  cofiee-brown  or  jellow  tint^ 
no  such  effects  take  place.  No  black  color  is  imparted  to  the  granite 
rocks  .by  the  waters ;  that  is  to  say,  they  do  not  act  upon  the  stone 
BO  as  to  form  from  its  constitaent  particles  a  black  or  Ieaden-c(^ored 
erast. 

(^)  p.  41, — "The  rain-announcing  howlings  of  the  bearded  ajjes.'' 

The  melancholy  bowlings  of  the  small  apes,  Simia  seniculus,  Simia 
beelzebub,  &fi.y  are  heard  some  hours  before  the  rain  commences:  it 
is  as  if  -the  tempest  were  heard  raging  at  a  distance.  Hie  intensity 
of  the  noise  prodtl^^by  such -smaU  animals  can  only  be  explained 
by  their  number;  seyenty  or  eighty  being  pffcen  lodged  in  a  single 
tree.  On  the  organs  of  yoice  of  these  animals,  see  my  anatomical 
treatise  in  the  first  chapter  of  my  Recueil  d'Obseryations  de  Zoologie, 
voL  i.  p.  18. 

(«)  p.  41.— "Q/fe»  covered  vith  birds." 

Xhe  crocodiles  lie  so  motionless  that  I  haye  seen  flamingos  ( Phoe- 
nicoptefus)  resting  on  their  heads;  the  body  at  the  same  time  being 
covered  with  aquatic  birds,  like  the  trunk  of  a  tree. 

(***)  P-  41- — "Down  his  giteRing  throat." 
Th^  saliva  with  which  the  hoo,  covers  his  prey  hastenf^  the  process 
of  decomposition;-  the  muscular  flesh  thus  becomes  softened  into 
such  a  gelatinous  state,  that  h&  can  force  entire  limbs  of  larger,  and 
bodies  of  smaller,  animals  down  his  throat  without  division.  The 
Creoles  call  this  ^gantic  serpent,  from  these  circumstances,  '^Traga- 
venado,"  which  m^iians  "  Stag  swallower;"  they  tell  flibulous  stories 
of  snakes  being  seen  with  the  antlers  of  a  stag  (which  it  was  impos- 
sibly to  swallow)  sticking  in  their  throats.  I  have  several  times 
seen  the  boa  swimming  in  the  Orinoco,  and  in  the  smaller  forest 
streams,  the  Tuamini,  the  Temi,  and  the  Atabapo.  It  holds  its  bead 
above  the  water  like  a  dog.     Its  skin  is  finely  s£>otted.     It  is  said  to 


.»■ . 
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attain  a  length  of  48  feet;^  but  the  largest  skins  which  have  as -yet 
beenbrougl)t  to  Europe^  and  carefiillj  meastu^^  do  not  exo^  21  to 
23  feet.  The  South  American  boa  (which  is  a  Python)  differs  from 
the  East  Indian.  On  the  Ethiopian  boa,  see  Diodor.  lib.  iii.  p.  204, 
ed.  Wesseling.  -■  . 

(**)  p.  41. — ^^  Using  ants,  gumsy  and  eo/rtk'VLS  food.^* 

'  It  was  a  very  prevalent  report  on  the  coasts  of  Cutnana^  New  Bar- 
celona, and  CaraccaS;  visited  by  the  Franciscan  monks  of  Ouiana  on 
their  return  from  the  missions,  that  there  were  men  on  the  bani^  of 
the  Orinoco  who  ate  earth.  When,  in  reluming  from  the  Rio  Negro, 
we  descended  the  Orinoco  in  thirty-six  diays,  we  passed  ^the  day  of 
the  6th  of  June,  1800,  in  the  Mission  inhabited  by  the  earth-eati&g 
Otomacs.  This  little  village  is  called  Iia  Ooncepcion  [de  Umana,  And 
is  very  picturesquely  situated  at  the  foot  of  a  granite  rock.  I  found 
its  geographical  position  to  be  7°-  8'  3"  N.  lat.,  and  67**  18'  W.  long, 
firo^  Greenwich.  The  earth  which  the  Otcaiacs-vat  is  a  soft,  unc- 
tuous cjay;  a  true  potter's  clay,  of  a  yellowish-gray  color,  due  to  a 
littlo  oxide  of  iron.  They  seek  for  it  in  particular  spots  on  the  banks 
of  the  Orinoco  and  the  Meta,  and  select  it  with  care.  They  distin^ 
guish  the  taste  of  one  kind  of  earth  from  that  of  another,  and  do  not 
consider  all  clays  as  equally  agreeable  to  eat.  They  knead  the  earth 
into  balls  of  about  five  or  six  inches  diameter,  which  they  burn  or 
roast  by  a  weak  fire  until  the.  outside  assumes  a  redf^ish  tint.  The 
balls  are  re-moistened  when  about  to  be  eaten.  These  Indians  are 
generally  wild,  uncultivated  beings,  and  altogether  averse'  to  any 
kind  of  tillage.  It  is  a  proverb  even  among  the  most  distant  of  the 
nations  living  on  the  Orinoco,  when  speakmg  of  anything  very  un- 
clean, to  say  that  it  is  "so  dirty,  that  the  Otomacs  eat  it." 

As  long  as  the  waters  of  the  Orinoco  and  the  Meta  are  low,  th^ 
Indians  live  on  fish  and  river  tortoises.  They  kill  the  &h  with 
arrows  when  at  the  surface  of  the  water,  a' pursuit  in  which  we  have 
often  admired  their  great  dexterity.  During  the  periodical  swelling 
of  the  rivers,  the  taking  of  fish  ceases,  for  it  is  lis  difficult  to  fish  in 
deep  river  water  as,  in  the  deep  sea.  It  is  in  this  interval,  which  is 
of  two  or  three  months'  duration,  that  the  Otomacs  swallow  great 
quantities  of  earth.    We  haVe  found  conBiderabk  stores  of  it  in  their 
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hats^  the  dlay  balls  being  pil^d.  together  in  pyrunida^  heaps.  The 
yeiy  iDtell^gent'monk;  FrayEamon  BuenO;  a  native  of  Madrid  (who 
Uy^^rtwelye.  jeard  amo^g  them  bdiaim)|.  aasured  m  that  one  of  them 
would  eat  from  tiiree  qaaiiters  of -a  pomid  to  a  pound  and  a  quarter 
in  a  day;  According  to  iite  aooounts  which  the  Otomacs  themselves 
givC;  this  earth  forms  their,  principal  subsistence  during  the  rainy 
season,  though  they  eat  at  the.  same  time  occasionally ,  when  they 
can. obtain  it^.a  lizard,  a  small  fish,  or  a  fern  root.  They  have  such 
a  predilection  for  the  clay,  that  «veQ  in  the  dry  season,  when  they 
can^obtain  plenty  of  fish,  they  eat  a  little  earth  after  their  meahr 
every  day  as  a  kind  of  dainty.  These  men  have  a  dark  copper-brown 
complexion,  i^nd  unpleasing  Tartar  features. .  They  are  &t,-  but  not 
large-bellied. ..  The  Franciscan  monk  who^  lived  among  them,  as  a 
ddssianaiy,  assured- us  that  ha  could  perceive  no  alteration  in  their 
healtEduring  the  earth-eating  season..  . 

The  simple  factB.  are  therefore  as  follows :  The  Indians  eat  Jai^ge 
quantities  of  earth  without  injuiy  to  their  health }  and  they  them- 
selves regard  the  earth  so  eaten  as  an  alimentary  substance,  i  e.  they 
&el  .themselves  satisfied  by  eating  it,  and  that  for  a  ^nsiderable 
time;. and  they. attribute  this  to  the  earth  or  clay,  and  not  to  the 
other  scanty  .articles  of  subsistence  which  they  now  and  then  obtain 
in  addition.  If  you  inquire  of  an  Otomac  about  his  winter  pro* 
vision  (in  tropical  South  America  the  rainy  season  is  usually  called 
winter),  he  points  to  the  heap  of  clay  balla  stored  in  his  hut.  But 
tiiese  simple  facts  by  no  means  determine  the  questions,  whether  the 
clay  be  really  an  alimentary  substance  ?  whether  earths  be  capa- 
ble of  assimilation  ?  or  whether- they  mei;ely  serve  to  appease  hunger 
by  distending  the  ^tomach?  I  cannot  pretend  to  decide  those 
questions.  (B^.hist.  t.  ii.  pp.  618-^620.)  Tt  is -curious  that  the 
usually  credjal<ms  aujl  unoritieal  Father  Gumilla  positively  denies 
the  earth-eating ,  as  sudi.  (Histpriadel  Bio  Orinoco,  nueva  impr. 
1791,  t.  i,  p.  179.) '  He  i^Krms  that  the  balls  of  clay  had  maize- 
meal  and  crocodile-fat  mixed  with  them.  .  But  the  missionary,  Fray 
Bamon  Bueno,  and  our  friend  and  travelling  companion,  the  lay 
brother  Fray  Juan  Gonzalez,  who  was  lost  at  sea  off  the  Coastr  of 
Africa  with  part  of  our  eollectiens,  both  assured  us  that  the  Otomacs 
never  mix  crocodile-&t  with,  the  clay;  and  of  the  meal  said  to- 
14 
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be  mixed  with  it/ we-  heard  aheolutely  nothing  during  eot  stay  in 
Uruana.  The  earth-  which  we  braiig}it  back  with  vsy  and  which 
Yauquelin  analyzed,  is  thoroughly  poie  and  unmixed.  May  GknniUa^ 
by  a  confusion  of  things  wholly  distmct)  hate  been  alluding  to  the 
preparation  of  bread  from  the  long  pod  of  A  kind  of  Inga^  which- is 
previously  buried  in  the  earth  in  order  to  hasten  the  commencement 
of-  the  first  stage  of  decay  f  ~  That  the  health  of  the  Otpmacs  should 
not  suffer  from  eating  so  much  earth  appears  to  me'  parileularly 
remarkable.  Have  they  become  l^xsustomed  to  it  in  the  courde  of 
several  generations  ? 

in  all  tropical  countries;  human  beings  di6w  an  eztradrdinaiy  ^ 
almost  irresistible  desire  to  swallow  earth ;.  and  not  alkaline  eitrths, 
which  they  might  be  supposed  to  (»tive  to  neu^dize  acid,  but  louv 
tuous  and  strong-smelling  clays.  It  is  often  necessary  to  coiifiiie; 
children  to  prevent  them  from  running  oat  to  eat  earth  inmiediately 
after  a  fall  of  rain.  I  haVe'  observed  with  astonisl^ment  the  Indian 
women  in  the  village  of  Banco  on  the  ttagdalena  Biver;  wiiilst  ^ 
gaged  in  shaping  earthen  vessels  on  the  pot^r^s  wheels-put  great 
lupips  of  clay  into  their  mouths.  The  same  thing  w^to  remarked  at 
an  earlier  period  by  Gili.  (Saggio  di  Storia  Americana,  t.  ii.  p.  311'.) 
Wolves  also  eat  earth,  and  especially  clay,  in  wintef/  -It  would  be 
important  to  examine  carefally  the  excrements  of  -animals  and  men 
that  eat  earth.  With  the  exception  pf  the  Otomacs,  individuals  of 
all  other  races  who  indulge  for  auy  length  of  tiine  the  strange  desire 
of  earth-eating  have  their  h^jalth  injured  by  it.  At  the  niission  of 
San  Borja,  we  saw  the  child  of  an  Indian  woman,  who,  his  mother 
said,  would  hardly  eat  anything  but  earth.  He  was,  however, "wasted 
nearly  to  a  skeleton.  ,     .  .. 

Why  is  it  that  in  the  temperate  and  cold  zones  this  morbid  craving 
for  eating  earth  is  so  much  more  rare,  and  is  almost  entirely  confined, 
when  it  is  met  with,  to  children  and  pregnant  women;  while  in  Uio 
tropics  it  would  appear  to  be  indigenous  in  all -quarters  of  the  ^(Jbef 
In  Guinea,  the  negroes  eat  a  yellowish  earth,  which  they  call  CaouiiOr 
When  brought  as  slaves  to  the  West  Indies,  they  try  to  obtain  a  a- 
milar  earth,  and  afiirm  that  in  their  own  country  the  habit  never  did 
them  any  harnr.  In  ,tho  American  Islands  they  were  made  ill  by  it, 
H  wam  forbidden  in  consequence*,  W\.a.\d\i'iof  earth (un  tuf  roogB 
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jaonitre)  ima,  in  1751,  flold  secretly  in  the  market  in  Martinique. 
'^Iies  n^res  de  Gnin^e  diaent  que  dans  lenr  pays  ils  mangent  habi- 
toellement  one  oertaine  terre,  dont  le  gofit  lenr  plait,  sans  en  etre 
inoommod^  Genx  qui  sont  dans  Tabus  de  manger  dn  Caouac  en 
sent  Bt  fiiands  qa'il  n'y  a  pas  de  cMtiment  qui  puisse  les  emp^dber 
.de  deyorer  de  la  terre/'  (Thibault  de  GhanTalon,  Voyage  h  la  3Iar- 
timque,  p.  85.)  In  the  Island  off  Jaya,  between  Sarabaya  and  Sa- 
maiang,  lAbillaidike  saw  small  square  reddish-colored  cakes  exposed 
fbr  fl^  in  the  -^llage^.  The  natives  called  them  tana  ampo  (tanah, 
in  Malay  and  Japanese,  signifies  earth).  On  examination  and  in- 
quiry, he  found  that  the  cakes  consisted  of  reddish  clay,  and  that 
they  were  eaten.  (Voysge  k  1a  Bfeherche  de  la  P^use,  t .  ii.  p.  822 .) 
The  edible-  day  of  Samarang  haa  recently  been  sent  to  Berlin  by 
Mohnik^  in  1847,  in  tiie  dufe  of  rolled  tubes,  like  cinnamon,  and 
has  been  examined  by  Ehreobet^.  It  is  a  fresh-water  formation  de- 
posited on  limestone,  and  consisting  of  microscopic  Polygastrica, 
Gaillonella,  Naviculas,  and  I^ytolitharia.  (Bericht  iiber  die  Ver- 
ha^dl.  der  Akad.  d.  \r]ss.-zu  Berlin,  ans  dem  J.  1848,  s.  2227-225.) 
The  inhabitants  of  New  Caledonia,  to  appease  their  hunger,  eat  pieces 
as  big  as  the  fist  of  firiable  steatite,  which  Yauqnelin  found  to  con- 
tain in  addition  no  inconsiderable  quantity  of  copper.  (Voyage  a  la 
Bdcherche  de  la  P^use,  t.  iL  p.  205.)  In  Popayan,  and  mvfjnA 
parts  of  Peru^  calcareous  earth  is  sold  in  the  streets  as  an  eatabk;  for 
the  Indians;  it  is  used  with  Coca  (the  leaves  of  the  Erythroxylrm 
peruYiannm).  Thus  we  find  the  practice  of  eating  earth  diffimA 
throughout  the  torrid  lone,  among  indolent  races  inhabiting  the 
finest  and  most  fertile  parte  of  the  ^obe.  But  accounts  have  abKi 
come  firom  the  North,  through  Berzelius  and  Betzia?,  acrx/rdlng  Uf 
which,  hundreds  oi  cartloads  of  earth  containing  lufus^fmsk  aiv;  yjMf\ 
to  be' annually  consumed  by  the  country  per>ple,  in  th^  mt^it  rjnf^, 
parts  of  Sweden,  as  breadmeal,  and  even  more  from  1^>/:y  (Yikh  tli/; 
smoking  of  tobacco)  tluuLfrom  necesniy !  In  FmhaA^  thin  k'tttd  fd 
eartli  is  occasionally  mixed  with  the  bread.  It  Cfmjni^  ^A  < 
shells  of  animalcube,  so  small  and  soft  that  tl^y  do  not  4fff 
ceptibly  between  tiie  teeth;  it  fills  the  istomadii,  btti  g^ 
nDurishment.  In  periods  of  war,  ebfOiiiiek#«nd  doMflM 
m  arduv^oflten^aiiiiuiuticn  of  eaftbi  ewtawmiull 
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been  eaten;  speaking  of  them  under  the  yagde  and geliend  name  of 
"jnountain  meal/'  It  Was  thus  during  the  Thirty  Years'  War  in 
Pomerania  (at  Oamin);  in  the  Lausitz  (at  Miiskau);  and  in  the  tibr< 
ritory  of  Dessau  (at  Klieken) ;  and  subsequently/ inT.  71^9  and  1733, 
at  the  fortress  of  Wittenberg.  (See  Ehrenberg  uber  das-tinsichtbar 
wir^ende  organisohe  Leben,  1842,  s.  41.)  -  * 

(**)  p.'^l. — ^^  FigvTei  gravm  (y»  the  rock,'^ 

In  the  interior  of  *South  America,  Between  the  2d  and  4th  degrees 
of  North  latitude,  a  forest-covered  plain  is' enclosed  by  four  rivers,  the 
Orinoco,  the  Atabap6,  the  Bio  Negro,  and  the  Caesiquiare.  In  this 
district  are  found  rocks  of  granite  and  of  syenite,  covered,"  like  those 
of  Gaicara  and  Uruana,  with  colossal  symbolical  figures  6f  crocodiles 
and  tigers,  and  drawings  of  household  utenedls,  and  of*  the  sdn  and 
moon.  At  the  present  time  this  remote  corner  of  the  eardi  is  en- 
tirely without  human  inhabitants,  throughout  an  extent?  of  More  than 
8000  square  geographical  mites.  The  tribes  Clearest  to  its  boundaries 
«,re  "wandering  naked  savages,  in  the  lowest  stage  of  human  exist^ce, 
and  far  removed  from  any  thotights  of  caTving'hieroglypliicfe  on  rpdkS. 
One  may  trace  in  South  America  an  entire  zone,  extending  through 
more  than  eight  degrees  of  longitude,  of  rocks  so  omautented;  vii., 
from  the  Rupuniri,  Essequibo,  and  the  mountains  of  Pacaraima,  to 
the  banks  of  the  Orinoco  arid  of  the  Yupura.  These  carvings  may 
belong  to  Very  different  epochs,  for  Sir  Robert  Schon\burgk  even 
foimd  on  the  Rio  Negro  representations  of  a  Spanish  galiot  (Reisen 
in  Guiana  und  am  Orinoko,  iibefsetzt  von  Otto  Schomburgk,  1841, 
s.  600),  which  must  have  been  of  a  later  date  than  the  beginning 
of  the  16th  century;  and- this  in  a  wilderness  where  the  natives  were 
probably  as  rude  then  as  at  the  present  time.  But  it  must -not  be 
forgotten  that,  as  I  have  elsewhere  noticed,  nations  of  very  different 
descent,  when  in  a  similar  uncivilized  state,  having  the  same  disposi- 
tion to  simplify  and  generalize-  outlines,  and  being  impelled  by  in- 
herent mental  dispositions  to  form  rhythmical  repetitions  and  sferies, 
may  be  led  to  produce  similar  signs  and  symbols.  (Compa^re  R^ 
tion  hist.  t.  ii.  p."589,  and  Martins  uber  die  Physionomie  des  Pflan- 
zenreicha  m  Brasilien,  1824,  s.  14.)  .  '       ' 

At  the  Meeting  of  tile  Society  oi  l^^kQJQa.v«s^  ^l/LRtwden^  wTthe 
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17th  of  November,  1836,  there  w£^s  read  a  mem6ir  by  Sir  Robert 
Schomburgk  '^  On  the  Beligions  Traditions  of  the  Macusi  Jndians, 
who  inhabit  the  Upper  HjHahu  and  a  part  of  the  Pacandma  Moun- 
tains;'' a  nation,  consequently,  who  for  a  century  (since  the  joutney 
of  the  adventurous  Hort^mann)  have  not  changed  their  residence. 
Sir  Bobert  Schomburgk  says:  ''.The  Macusis  believe  that  the  sole 
sutvivor  of  a  general  deluge  repeopled  the  earth  by  cha^gii^  stones 
i^to  human  beings."  .  This  i^oiyth  (the  fruit-  of  the  lively  imagina- 
tion, of  these  nations,  ^d  whidi  reminds  us  of  Deucalion  and 
Pyrrha)  ^ows  itself  in  a^  somewhat  .altered  form  among  the  Tama- 

-  naks  of  the  Orinoco.  When  asked  how  mankind  survived  the  great 
flood, >he  "age  of  waters"  of  the  Mexicans,  they  reply,  without  any 
hesitation,  th^,t  *<'  one  mi^  and  one  woman  took  re&ge  on  the  high 
mountain  of  Tamanacu,*  on  the  banks  of  the  Asiveru,  and  that.they 
then  threw  over  their  heads  and  behind  their  backs  the  fruits  of  the 
Mauritiarpalm,  frqin  the  kernels  of  which  sprang  men  and  women 

-  who  repeopled  the  earth.''  Some  miles  from  Encaramada,  there 
rises,  in  the  middle  of  the  savannah,  the  rock  Tepu-Mereme,  or  the 
painted  rock.  It.  shows  several  figures  of  animals  and  symbolical 
outlines  which  resemble  much  those  observed  by  us  atsOme  distance 

'  above  Encaramada,  near  Oaycara,  in  7°  5'  to  7*^  4Q'  lat.  and  66° 
28'  to  67**  2S'  W.  long,  frwn  Greenwich.  Ro<fc  thus  marked  are 
found  betweiMi  the  Cassiquiare  and  the  Atabapo  (in  2°  5'  to  8°  20' 
lat.),  and  what  is  particularly  remarkable  560  geographical  ;miles 
farther  .to  the  East  in  the  solitudes  of  the  Parime.  This  last  fact  is 
placed  beyond  ^  doubt  by  the  journal  of  Nicholas  Hortsmann,  of 
which  I  have  seen  a  eopy  in  the  handwriting  of  the  celebrated 
lyAnville.  .That  simple  and  modest  traveller  wrote  down  every 
day,  on  the. spot,  what  had  appeared  to  him  most  worthy  of  notice ; 
and-  he  deserves  perhaps  the  more  credence  because,  being  full  of 
dissatisfaction  at  having,  foiled  to  discover  the  objecfs  of  his  re- 
searches, the  Lake  of  Dorado,  with  lumps  of  gold  and  a  diamond 
mine,  he  looked  with  a  certain  degree  of  contempt  on  whatever  fell 
in  his  way.  He  found  on  the  16th  of  April,  1749,  on  4ihe  banks  of 
the  Rupunuri,  at  the  spot  where  the  river  winding  between  the  Ma- 
carana  mountains  forms  several  small  cascades,  and  before  arriving 
at  the  .di^trict  immediateff  round  Lake  Amucu, "  xod^a  ^Q^^x^i 

14* 
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figures/' — or,  as  he  says  in  Portuguese,  "  de  vaiias  Jetras/'  We 
weriB  shown  at  the  rock  of  Culimacari,  on  ihe  banks  of  the^aga- 
quiare,  signs  which  were  call^  characters,  arranged  in  lines, — ^but 
they  were  only  ill-shaped  figures  of  heavenly  bodies,  boanBerpents/ 
and  the  utensils  employed  in  preparing  maifioo-mea}.  I  have  ney^ 
found  among  these  painted  rooks  (piedras  pintadas).  any  symmetri- 
cal arraugement  or  any  regular  even^spaced  characters.  I  >&i,  there- 
fore,  disposed  to  think  that  the  word  "  letras,''  in  Hortsznann  s  jour- 
nal, must  not  be  taken  m  the  strictest  sense.. 

-  Schomburgk  was  not  so  fortunate  as  to  rediscover  the  rock  seen 
by  Hortsbiann,  but  he  has  seen  and  described  others  on  the  banks 
of  the  Essequibo;  near  the  cascade  of  Warraputa.  "  This  cascade/' 
he  says,  *'is  celebrated  not  only  for  its  hei^t'  but  ako  for  the 
quantity  of  figures  cut  On  the  roek,  which  have  great  resembknce 
to  those  which  I  have  seen' in  the  Island  of  St.  John,  one  of  the 
Yirgin  Islands,  and  which  I  consider  to  be,  withoijt^doubt,  the 
work  of  the  Canbs,  by  whom  that  part  of  the  Aiiidlles  was  formerly 
inhabited.  I  made  the  utmost  'efforts  to  detach  portions  of  the 
r()ck  which  contained  the  iilscription,  and  which  I  desired  to  take 
with  me ;  but  the  stone  was  too  hard,  and  fever  had  takenraway  my 
strength.  Neither  promises  nor  threats  could  prevail  on  the  In- 
dians to  give  a  single  blow  with  a  hammer  to  the^e  rocks, — ^the 
venerable  monuments  of  the  superior  mental  cultivation  of  tieir 
predecessors.  They  regard  them  as  the  work  of  the-  Great  Spirit ; 
and  the  different  tribes  Whom  we  met  with,  though  living  at  a^  great 
distance,  were  nevertheless  acquainted  with  them."  Teiror.was 
painted  on  the  faces  of  my- Indian  companions,  who' appeared  to 
expect  every  moment  that  the  fire  of  heaven  Would  fall  on  my 
head.-  I  saw  clearly  that  my  endeavours  would  be  fruitless,  and  I 
contented  myself  with  bringing  away  a  complete  drawing  of  these 
memorials."  The  last  determination  was  certainly  the'  best,  and 
the  editor  of  -the  English  Journal,  to  my  great  satisfaction,  adds  a 
note  to  the  effect  that  it  is  to  he  wished  that  no  bne  €lse  may  he 
more  successful  than  Mr.  Schomburgk,  and  that  no  future  traveller 
from  civilized  countries  may  do  anything  towards  the  destruction 
of  these  monuments  of  the  unprotected  Indians. 

The  flfjmboJical  signs  seen  \)y  ^o\>ett  ?><^QtD\ssxt^m       Valley 
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of  ihe  EssequibO;  near  tiie  rapids  of  Warraputa  (RicharS  Schoin- 
bnr^y  Beisen'in  Britisch^oia^^  th.  i.  «.  320);  were  remarked  by 
him  to  bear  a  great'  resemblance  r  to  gentiine  Garib  ones  in  one  of 
the  small  Virgin  IsIandB  (St.  John's) ;  but  notwithstandii^g  the 
wide  extent  of  the  invasions  of  theOaribS;  and  the  ancient  power 
of  llns  fine  tace^  I  c^imot  believe  tfiat  all  the  rook  engravings — 
which;  as  I  have,  said;  form  an  immetise  belt  traversing  a  great  part 
of  South  Am^ca  from  west  to  east — are  to  be  regarded  bs  their 
work.    I  atn  inclined  rather  tO  view  .these  remains  as  traces  of  an 
ancient  civilization; — belonging;  perhapS;  to  an  epoch  when  the 
tribes  whom  we  now  distingnish  'by  varions  appellations  were  still 
nfiknown.    Even  the  veneration  everywhere  testified  by  the  Indians 
of  the  present  day  fi)r  these  rode  sculptures  of  their  predecessors; 
shows  that  they  have  no  idea  of.  the  execution  of  similar  works. 
•There  is  aaotW  clrcmnstance  which  should  be  mentioned:  be- 
tween  Encaramada  and  Caycara;  on  the  banks  of  the  OrinpcO;  a  num- 
ber of  these  hiero^yphical  figures  are  sculptured  on  the  &ce  of 
precipices 'at  a  height  which  could  now  be  reached  only  by  means  of 
extraordinarily  hi^  scaffolding..  If  one  asks  theJiatives  how  these 
figures  can  have  been  cut,  they  answer;  laughing;  as  if  it  were  a 
&ct  of  which  none  but  a  white  man  could  be  ignorant;  that  ^^  in  the 
days  oi  the  great  waters  their  fathers  went  in  canoes  at  that 
'  height.''     Thus  a  geological  fancy  is  made  to  affo)*d  an  answer  to 
the  problem  presented  by  a  civilization  which  has  long  passed  away. 
Let  me  be  permitted  to  introduee  here  a  remark  which  I.  borrow 
froin  a  letter  addressed  to  me  by  the  distinguished  traveller;.  Sir 
Robert  Schbmburgk.-    "The  hieroglyphical  figwes  are  morie  widely 
extended  than  you  had;  perhapS;  supposed.     During  my  expedition, 
which  had  for  its  object  .the  examination  of  the  Oorentyn  River,  I 
not  only. observed  some  colossal  figures  on  the  rock  of  Timeri  (4j° 
N.  lat.  and  571®  W.  long.),  but  I  also  discovered  similar  ones  near 
the  great  cataracts  of  the  CorentyU;  in  4^ '21'  80"  N.  lat.  -and  57*^ 
55'  30"  W.  long.     These  figures  are  executed  .with  much  greater 
care  than  any  which  I  discovered  in  Guiana.     Their  size  is  alKmt 
ten  feet;  ^and  they  appear  to  represent  human  figures.     The  head- 
dress is  extremely  remarkable ;  it  encompasses  the  head,  spreading 
out  considerably  in  breadth^  and  is  not  unlike  i\ie  WW  te\it^t;it«£ii\n\. 
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in  pamtings  aa  sorroimding  the  heads  oi  Saints  and  Saored  Persons. 
I  have  left  my  drawings  of  thesalfgoies  in  Hbe  colon j^  bnt  I  hope 
some  day  to  be  able  to  lay  them  all  before  the  public.  I  saw  rader 
figures  on  the  Oaynwinij  a  ririer  whidi  empties  itsolf  into  the  Esee- 
qnibo  in  latitude  2°  16'  N.,  entering  it  from  the  north-west)  and  I 
have  since  seen  eimilar  figures  on  the  Esdeqnibo  itself^  in  1^  40/  N. 
lat  These  figures  extend,  therefore,  as  ascertained  by  actual  ob- 
servation, from  7°  10'  to  1°  40'N.  kt,  and  from  57°  80'  to  66^ 
80'  W.  long.  Thus  the  zone  of  pictured  rocks  extends,  so  fkr  aa  it 
has  been  at  present  examined,  over  a  space  of  192,000  stjnare  geo- 
graphical miles,  comprising  the  basins  Qf  the  Corentyn,  the  Essequibo, 
and  the  Orinoca;  a  drqumstance  from  which .  we  may  form  some 
inferences  respecting  the  former  amoimt  of  population  in  this  part 
of  the  continent.'' 

Other  remarkable  remains  of  a  degree  of  civilization  which  no 
longer  exists,  are  the  granite  vases  with  graceful  labyrinthine  orna- 
ments, and  the  earthen  masks  resembling  Eoman  ones,  which  have- 
been  discovered  on  the  Mosquito  coast,  among  wild  In.dians..  (Ar* 
chaeologia  Britan.  voL  v.  1779,  pp.  81S-324;  aiid  vol.  viv  1782,  p. 
107.)  I  have  had  them  engraved  in  the  '^  Picturesque  Adas''  which 
accompanies  the  historical  portion  of  my  Travels  to  the  Equinoctial 
■Begions.  Antiquaries  are  astonished  at  the  similarity  of  these 
ornaments  (resembling,  a  well-known  Grecian  form)  to  those  of  the 
Palace  of  Mitla,  near  Oaxaca,  in  Mexico.  In  looking  at  Peruvian 
carvings,  I  have  never  remarked  any  figures  of  the  large-nosed  race 
4Df  men,  so  frequently  represented  in  the  bas-reliefs  of  Palenqufe  in 
Guatimala,  and  in  the  Aztec  paintings.  JS^laproth  remembered 
having  seen  individuals  with  similar  large  noses  among  the  OhalcaS; 
a  northern  Mogul  tribe.  It  is  well  known  that  many  tribes  of  the 
North  American  red  or  copper-colored. Indians. have  fine  aquiline 
noses;  and  that  this  is  an  essential  physiognomic  distinction  between 
them  and  the  present  inhabitants  of  Mexico,  New  Granada,  Quito, 
and  Peru.  Are  .  the  large-eyed,  comparatively  fair-complexioned 
people,  spoken  of  by  Marchand  as  having  been  seen  in  54®  arid  58° 
lat.  on  the  north-west  coast  of  America,  descended  from  an  Alano- 
Gothic  race,  the  Usilni  of  the  interior  of  Asia? 
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(?")  p.'  41.-—"  Ajoparen^  weagtfiLMy  cmd  yet  prepcvred  for  mwrdetV 

The  Otomaos  of|ep>  poison  the  thumb-nail  with  Curare.'    A  mer«i 
scratch  of -the  nail  is  deadly  if  the  curare  mixed  with  the  blood.   We^- 
obtained  specimens  of  the  dimbing  plant,  from  the  juice  of  which  . 
the, curare  js  prepared,  at  Enneralda  on  the~XJpper  Orinoco^  but  un- 
fcffConately  we  did  iA>t  find  it  in  blossom.    Jud^ng  by  its  physiog- 
nomy it  appears  to  be  related  to  ^Stryohnos  (EdL  hist  t.  ii.  pp. 
547-556).    Since  the  notice  in  the  work  referred  to,  of  the  curare 
or  ourari  (|>reYiousIy  mentioned  by  Raleigh,  both  as  a  plant  and  as 
a  poison),  the  bj^thers  Eobert  and  Richard  Schomburgk  have  done 
much  towards  making  us  accurately  acquainted  with  the  nature  and 
preparation  of  this  substance,  of  which  I  was  the  first  to  bring  a  con- 
siderable quantity  to  Europe.    Richard  Schomburgk  found  the 
plant  in  blossom  in  Guiana,  on  the  banks  of  the  Pomeroon  and  the 
Sururu,  in  ihe  territory  of  th^  Caribs,  who  are  npt,  however,  ac- 
quainted with  the  uianner  of  preparing  the  poison.     His  instnactiye 
work  ^Reisen  m  BritischrGuiana,  th.  i.  s.  441-461),  con^dns  the 
chemical  amdysis  pf  the  juice,  of  the  Stiychnos  toxifera,  which, 
notwithstanding  its  name  and  its  organic  structure,  does  not  contain, 
'  according  to  Boussingault,.  any  trace  of  stryclmine.     Yirohou  and 
Mtinter's-  interesting  physidogical  experiments  make  it  probable 
that  the  curare  or  ourari  poison  does  not  kill  by  mere  external  ab- 
^ sorption,  but  only. when  absorbed  by  living  animal  substance  of 
which  the  continuity  has  been  severed  (/.  6.  which  has  been  wounded 
.  slightly);  that  it  does  not  belong  to-the class  of  tietanic. poisons;  and 
that  its  particular  effect  is  to  take  away  the  power  of  voluntary  mus- 
cular movement,  whilist  the  involuntary  tutictions  of  the .  heart  and 
intestines  still  continue.     Compare,  also,  the  T)lder  chemical  analysis 
of  Boussingault,  in  the  AnnaleS  de  Chimie  et  de  Physique,  t.  xxxix. 
1828,  pp.  24-37. 
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THE  <3ATABACTS  OF  THE  ORINOCO. 

In  the  preceding  section,  which  wag  made  the  subject  of  an  aca- 
demical lecture,  I  sought  to  depict  tiiose  boundless  plains  whiob, 
according  to  the  vapying  modification  of  their  natural  characters 
induced  by  climatic  relations,  appear  to  us  sometimes  as  Deserts 
devoid  of  vegetation,  and  sometimes  as  Steppes,  or  widely-extended 
grassy  plains  or  Prairies.  In  so  doing,  I  contrasted  the  Llanos  of 
the  sOutherti  part  of  the  New  Continent  with  the  dreadful  seas  of 
sand  which  form  th^  African  Deserts;  and  these  again  with  the 
Steppes  of  Central  Asia^  the  habitation  of  world-assailing  pastoral 
tfatioiis,  who,  ut  a  former  period,  when  pressed  hitherward'from  the 
East,  spread  barbarism  and  devastation  over  the  earth.  "^ 

If  on  that  occasion  (in  1806),  I  ventured  to  combine  widely  dis- 
tributed portions  df  the  earth's  surface  in  a  single  picture  of  nature, 
and  to  entertain  a  public  assembly  with  images  whose  coloring  was 
in  unisonwith  the  mournful  disposition  of  our  mind^  at  that  epoch, 
I  will  now,'  limiting  myself  to  a  narrower  circle -of  phenomena,  sketch 
the  more  cheerful  picture  of  rivfer  scenery,  composed  of  foaming 
rapids  and  rich,  luxunant  vegetation.  I  propose  to  describe  in  par- 
ticular two  scenes  of  nature  in  the  wilderness  of  {ruiana^ — the  cele- 
Irated  Cataracts  of  the  Orinoco,  Aturies  and  Maypiires — which, 
previous  to  my  visit,  few  Europeans  had  ever  seen. 

The  impression  lefb  on  our  minds  by  the  aspect  of  nature  is  fre- 
quently determined^  less  even  by  the  pectAar  character  of  the  strictly 
terrestrial  portion  of  the  scene,  than  by  the  light  thrown  on  mount- 
ain or  plain,  either  by  a  sky  of  azure  purity,  er  by  one  veiled  by 

*  •  ■ 

Iciwenng  clouds;  and  in  the  same  maiiii«r  di0Ofiptions  of  nature  act 
upoD  us  more  powerfully  or  more  leeUy/aoobrding  as  they  are  more 
16 
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or  lesB  in  harmoD  j  with  the  requirements  of  our  feelings.  For  it  is 
the  inward  mirror  of  the  scnsitiye  mind  which  reflects  the  tnie  and 
living  image  of  the  natural  world.  All  that  determines  tiie  fAof 
racter  of  a  landscape — the  outline  of  the  mountains^  which,  in  t4he 
far-vanishing  distance,  bound  the  horizon — the  dark  shade  ef  tite 
pine  forests — the  sylvan  torrent  rushiug  between  overhanging  dilb 
to  its  fall — all  are  in  antecedent,  mysterious  commmdon  with  the 
inuer  feelings  and  life  of  man. 

On  this  commuuion  rests  the  nobler  portion  of  the  enjoyment 
which  nature  affords.  Nowhere  does  she  penetrate  us  more  deeply 
with  the  feeling  of  her  grandeur,  nowhere  does  she  speak  to  us  with 
a  more  powerful  voice,  than  in  the  tropical  world,  under  the  *'  Indian 
sky,''  as,  in  the  early  middle  ages,  the  climate  of  the  torrid  zone  was 
called.  If,  therefore,  I  venture  again  to  occupy  this  assembly  with 
a  description  of  those  regions,  I  dp  so  in  the  hope  that  the  peculiar 
charm  which  belongs  to  them  will  not  be  unfelt..  The  remembrance 
of  a  distant,  richly  endowed  land — the  aspect  of  a  free  and  vigorous 
vegetation — ^refreshes  and  strengtl^ens  the  mind ;  in  the-  same  man- 
ner as  our.  spirits,  when  oppressed  with  'the  actual  present,  love  to 
escape  awhile,  and  to  delight  themselves  with  the  earlier  youthfbl 
age  of  mankind,  and  with  the  manifestations  of  its  simple  grandeur. 
.  Favoring  winds  and  currents  bear  the  voyager  westward  across 
the  peaceful  Ocean  arm  (*)  which  fills  the  wide  vallej  between  the 
New  Continent  and  Western  Africa.  Before  the  American  shore 
rises  from  the  liquid  plain,  he  hears  the  tumult  of  contending, 
mutually  opposing,  and  inter- crossing  waves.  The  mariner  unao- 
qnainted  with  the  region  would  surmise  the  vicinity  of  shoals,  or  a 
wonderful  outbreajk  of  fresh  springs  in  the  middle  of  the  ocean,  (^ 
like  those  in  the  neighborhood  of  Cuba.  On .  approaching,  nearer 
to  the  granitic  coast  of  Guiana,  he  becomes  sensible  that  he  has- 
entered  the  wide  embouchure  of  a  mighty  river,  which  issues  foarth 
like  a  shoreless  lake,  and  covers  the  ocean  around  with  fresh  water. 
The  green,  and,  on  the  shallows,  the  milk-white,  tint  of  the  fresh 
water  contrasts  with  the  indigo-blue  color  of  the  sea,  and  marln 
with  sharp  outlines  the  limits  of  the  river  waves. 

The  name  Orinoco,  given  to  the  river  by  its  first  discoverers^  and  • 
wiicb  probably  originated  in  wa^  ^^xso&mssok  f£;  laiigiug%  if:  ra^ 
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known  in  the  interior  o^the  ooantry.  Nations  in  a  rude  state 
dengnlite  by  proper  geographical  names  only  suoh  objeots  as  oan  he 
confounded  with  each  other.  The  Orinoco,  the  AmasonSi  and  the 
Mpgdalena  rivers,  are  called  simply  '<The  Eiver/'  or  '^The  Great 
Biver/-  or  "The  Great  Water;"  whilst  those  who  dwell  on  their 
bankg  distingiUBh  eyen  the  smallest  streams  by  particular- names. 

The  .current  produced  by  the  Orinoco,  between  the  mainland  and 
the  Island  of  Trinidad^ -with  its  asphaltic  lake,  is  so  strong,  that 
ships  with  all  sail  set,  and  with  ulBivorable^  breeze,  can  with  difficulty 
make  Way  against  it.  This  deserted  and  dreaded  part  of  the  sea  is 
called  the  Bay  of  Sadness  (Golfo  Triste) ;  the  entrance  forms  the 
Dragon's  Mouth  (Boca  dd  Drago).  Here  detached  clifife  rise  like ' 
towers  above  the  foaming  floods,  and  seem  still  to  indicate  the  anp 
oient  site-  of  a 'rocky. bulwark,  (')*which,  before  it  was  broken  by 
the  force  of  the  current,  united  the  Island  of  Trinidad  with  the 

coast  of  Paria.  / 

■  j»  . 

The  aspect  of  this  region  first  convinced  the  great  discoverer  of 
the  New  World  of  the  existence  of  an  American  continent.  Fami- 
liar'  with-  nature,  he  inferred  that  so  immense  a  body  of  fresh  Water 
could  only  be  collected  in  a  long  course,  and  ''  that  the  land  which 
supplied  it  must  be  a  continent,  not  an  island."  As,  according  to 
Arrian,  the  companions  of  Alexander,  after  crossing  the  snow-oovered, 
Paropanisus,  (*)  on  reaching  the  Indus,  imagined^  from  the  presence 
of  orocodiles,  that  they  recognized  in  that  riyer  a  branch  of  the 
Nile;  so  Columbus,  unaware  of  the  similarity  of  physiognomy 
which  char(U3terizes  the  various  productions  of  the  climate  of  Palms, 
readily  -supposed  this  new  continent  to  be  the  eastern  coast  of  the 
£sur-projecting 'Continent  of  Asia.  The  mild  coolness  of  the  evening 
air,  the  ethereal  purity  of-  the  starry  firmament,  the  balsamic  fra- 
grance of  the  flowers  w^ted  to  him  by  the  land  breeze — all  led  him 
(as  Herrara  tells  us  in  the  D^ades),  (^)  to  deem  that  he  had  ap- 
proached the  Garden  of  Eden,  the  sacred  dwelling-place  of  the  first 
parents  of  the  human  race.  The  Orinoco  appeared  to  him  to  be 
one  of  the  four  rivers  descending  from  Paradise,  to  divide  and  water 
the  earth  newly  decked  with  vegetation.  This  poetic  passage,  from 
the  journal  of*  Columbus's  voyage,  or  rather  from  a  letter  written 
firoo,  Hayti,  in  October;  1498^  to  Ferdinand  and  Ia»fc^\\a.^  W^  ^ 
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pecaliar  psychological  interest.  It  teaches  ns  anew  that  the  creative 
imagination  of  the  poet  exists  in  the  Discoverer  as  in  eyery  form  of 
human  greatness. 

In  considering  the  quantity  of  water  which  the  Orinoco  bears  to 
the  Atlantic,  the  question  arises-^Which  of  the"  great  South  Ame- 
rican- Rivers — the  Orinoco,  the  Amazons,  or  the  Biyer  Plate-rifi. 
the  largest?  The  question,  however,  thus  put  is  not  a  determinate 
one,  the  idea  of  size,  in  this  case,  not  being  altogether-  definite. 
The  Eiver  Plate  has  the  widest  embouchure,  being  92  geographical 
miles  across;  but,  like  the  British  rivers,  its  length  is  comparatively 
small.  Even  at  Buenos  Ayres  its  depth  is  already  so  inconsiderable 
18  to  impede  navigation.  The  Amazons  is  the  longest  of  all  rivers: 
its  course,  from  its  origin  in  the  Lake  of  Lauricoch^  to  its  moutl), 
is  2.880  geographical  miles-  But  its  breadth,  in  the  provittce  of 
Jaen  de  Bracamoros,  near  the  Cataract  of  Bentama,  as  measured 
by  me  at  the  foot  of  the  picturesque  mountain  of  Patachuma^  hardly 
equals  that  of  the  Bhinc  at  Mayenoe. 

The  Orinoco  is  narrower  at  its  mouth  than  either  the  River  PJate 
or  the  Amazons;  and  its  length,  according  to  positions  astronomicallj 
determined  by  me,  only  amounts  to  1120  geographical  miles.  But, 
on  the  other  hand,  far  in  the  interior  of  Ouiana,  560  miles  from  its 
mouth,  I  still  found  its  breadth,  when  full,  16,200  Parisian  (17,265 
Eng.)  feet.  The  periodical  swelling  of  ^ the  river  annualLy  raises  its 
level,  at  this  part  of  its  course,  from  30  to  36  feet  above  its  lowest 
level.  Sufficient  materials  for  an  accurate  comparison  of  the  enor- 
mous  rivers  which  intersect  the  Continent  of  Soutlx  America  are  still 
wanting.  For  such  a  comparison  it  would  be  needfuLlo  know  in 
each  case  the  profile  of .  the  river-bed,  and  the  velocity  of  the  water, 
which  diflfers  very  greatly  in  diflferent  parts  of  the  same  stream. 

If,  in  the  Delta  enclosed  by  its  variously  divided  and  still  unex- 
plored arms — in  the  regularity  of  its  periodical  rise  and  fall — and 
in  the  number  and  size  of  its  crocodiles — the  Orinoco  shows  points 
of  resemblance  to  the  Nile,  there  is  this-  further  analogy  between 
the  two  rivers,  that  after  long  rushing  rapidly  through  many  wind- 
ings between  wood-fringed  shores  formed  by  granitic  and  syenitic 
rocks  and  mountaifls,  during  the  remainder  of  their  course  th^ 
alowly  roll  their  waters  to  the  aea,  b^Ween  treeless  banks,  oyer 
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almost  hoiinmtal  bed.  An* -arm  of  the  Nile  (the  Oieen  Nile,  Bahr- 
el-Azrek)  flows  ^m  the  celebrated  mountain-lake  near  Grondar^  in 
the  Abyssinian  Gbjun  Alps^  to  Sjen^  and  Elephantis,  t^urongh  the 
mountains  of  Shangidla  and  Sennaar.  ~Ih  a  similar  manner^  the 
Qrinooo  rises  on  the  southern  declivitj  of  the  mountain  chain  which, 
in  the  4th  and  5th  parallel  of  north  latitude/  extends  westward 
from  French  Guiana  towards  tiie  Andes  of  New  Granada.  The 
sOorces  of  the  Orinoco  (*)  have  never  been  visited  by  any  European, 
or  even  by  any  natives  -who  have,  been  in  communication  with 
Europeans. 

In  i»cending  the.  Upper  Orinoco  in  the  summer  of  1800,  we 
passed  the  Mission  of  Esmeralda,  and  reached  the  mouths  of  the 
S<)domoiii  and  the  Guapo.  Here  rises  high  above  the  clouds  the 
massive  summit  of  the  Yeonnamari  or  Duida,  a  grand  and  pio- 
tcU^esque  mountain  which  presents  to  the  spectator  one  of  the  finest 
scenes  of  nature  which  the  .tropical  world  has  to  offer.  Its  altitude, 
according  to  x&y  trigonometrical-  measurement,  is  8278  (8823  EAg.) 
feet  above  the  level  of  the.  sea.  The  southern  slope  of  the  mount- 
ain presents  a  treeless,  grassy  surface,  and  the  humid  evemng  air  is 
filled  far  and  wide  with  the  fragrance  of  the  ripe  ananas.  The  stalks 
of  the  pineapples,  swelling  with  rich  juice,  rise  between  the  lowly 
herbs  -of  the  meadow,  and  the  golden  fruit  is  seen  shining  at  a  dis- 
tance from  und^  its  leafy  crown  of  bluish-green.  Where  mountain 
springs  ol*  rivulets  break  forth  from  the  turfy  covering,  the  scene  is 
further  adorned  by  groups  of  tall  fan-palms,  whose  foliage  never 
feels  the  influjBnce  of  a  cool  breeze. 

On  the  ^ast  of  the  Duida  mountain  a  dense  thicket  of  wild  Cacao 
groves  begins,  and  amidst  these  are  fi)und  trees  of  the  celebrated 
Bertholletia'  excelsa,  the  most-  vigofous  of  the  productions  of  the 
tropic^  world.  Q)  Here  tho  Indian^  eoUect  the  materials  for  their 
bloy^-pipes,  colossal  grass-stalks  having  joints  above  18  feet  long 
from  knot  to  knot.  (8)  Some  Franciscan  monks  have  penetrated 
as  far  as  the  mouth  of  the  Chiguire,  where  the  river  is  already  so 
narrow  that  the  natives  have  thrown  across  it,  near  the  waterfall  of 
the  (xuaharibesy  a  suspension  bridg6  formed  of  the  twining  stems  of 
climbing  plants.  The  Guaicas,  a  race  of  comparatively  light  com* 
.  15* 
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plcxioD;  but  o(  small  stature^  anned  with  pofeiaiied  ^ariowB^  forbid 
any  farther  advance  towards  the  east      -         ^ 

All;  therefore^  that  has  been. put  forward  respecting  the  lake 
ori^n  of  the  Orinoco  is  fabulous^  (fj  We  seek  in  .vain  in  naiore  for 
the  Laguna  of  £1  Dorado,  which  is- .still  marked  in  Arrowsmiih'B 
maps  as  an  inland  sea  80  geographical  miles  in  length.  Hi^  the 
little  reed  J  Lake  of  Amucu^  from  which  the  Pirara  (a  branch  pf-the 
Mahu)  flows,  given  rloe  to  this  fable?  But  the  swamp  in  which 
the  Lake  of  Amucn  is  situated  is  four  .degrees-  of  longitude  to  the 
east  of  the  district  in  which  the  sources  of  the  Orinoco  must  be 
sought. 

It  was  an  ancient  cilstom  of  dogmatizing  geographers  to  make  all 
the  larger  rivers  of  the  world  originate  in  considerable  lakes.  To 
the  lake  forming  the  supposed -origin  of  the  Orinoco  was  transferred 
the  site  of  the  Island  of  Pumacena,  a  rock  of  micaceous  slate,  the 
glitter  of  which,  in  the  16th  century,  played,  in  the  fable  of  El 
Dorado,  a  memorable,  and  to  deceived  humanity  often  a  fatal  part, 
It  is  the  belief  of  the  natives,  that  the  Magellanic  clouds  of  the 
Southern  Hemisphere,  and  even  the  fine  nebulae  in  the  oonsteUatioa 
of  the  ship  Argo,  are  a  reflection  of  the  metaUio  brilliancy:  of  the 
silver  mountains  of  the  Parime. 

The  Orinoco  is  one  of  those,  rivers  which,  after  many  windings, 
seem  to  return  back  towards  the  region  in  which  they  took  their 
rise.  After  following  a  westerly  and  then  a  northerly  course,  it 
runs  again  to  the  east,  so  that  its  mouth  is  almost  in  the  same 
meridian  as  its  source.  From  the  Chiguire  and  the  Gehette  as  far 
as  the  Guaviare,  the  Orinoco  flows  to  the  west,  as  if  rt  would  carry 
its  waters  to  the  Pacific.  It  is  in  this  part  of  its  course  that  it 
sends  out  towards  the  south  a  remarkable  arm,  the  Cassiquiare,  but 
little  known  in  Europe,  which  unites  with  the  Rio  Negro  (called- 
by  the  natives  the  Guainia),  and  oflbrs  perhaps  tho  only  example  of 
a  bifurcation  forming  in  the  very  interior  of  a  continent  a  natural- 
connection  between  two  great  rivers  and  their  basins. 

The  nature  of  the  ground,  and  the  junction  of  the  Guaviare  and 
Atabapo  with  the  Orinoco,  cause,  the  latter  to  turn  suddenly  towards 
the  north.  In  the  absence  of  correct  geographical  knowledge,  the 
Guaviare  Rowing  in  from  the  wea^  'waa  loi^i^  tcb^twded  as  the  true 
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origin  of  the  OrinooQ^  JDlie  donMs  raised  by  an  eminent  geographer, 
M.  Boache/since  1797,  as  to  the  probability  of  a  connection  with 
theAmazoiis,  have,  1  hope,  been.  Entirely  refuted  by  my  expedition. 
In  an  iminterrapted  nayigation  of  920  geographical  miles,  I  passed 
through  the  singular  network  of  riv6rs,  from  the  Eio  Negro-,  by  the 
Cassiquiare,  into  the  Orinoco ;  tirayersing  in  this  manner  the  interior 
of  the  Continent,  firoin  the  Bra^an  boundary  to  the  coast  of  Ca- 
raocas. 

In  the  upper  portion  of  the  basin  of  the  Orinoco  And  its  tributaries, 
between  the  3d  and  4th  degrees  of  north  latitude,  nature  has  seyeral 
times  repeated  the  emgmatical  phenomenon  of  the  so-called  ''  black 
waters/'  The  Atabapo,  whose  banks  are  adorned  with  Carplinias 
and  arborescent  Melastomas,  and  the  Temi,  Tuamini,  and  Guainia, 
are  ^U  .riyers  of  a  eoffee-browh  color..  In  the  shade  of  the  palm 
groyes  this  color  seems  almost  to  pass  into  ink-black.  When  placed 
in  transparent  yes^ls,  the  water  appears  of  a  golden  yellow.  The 
image  of  the  Southern  Oonstellations  is  reflected  with  wonderful 
clearness  in  these  black  streams.  Where  the  waters  flow  gently, 
they  afford  to  the^  ob^ryer,  wl^n  taking  astronomical  obseryatidns 
with  reflecting  instruments,  a  most  excellent  artificial  horizon.  A 
cooler  atmosphere,  less  torment  from  stinging  mosquitoes,  greater^ 
salubrity,  and  the  absence  of  crocodiles  (fish,  howeyer,  are  ialso  want- 
ing), mark  the  region  of  these  black  riyers.  They  probably  owe 
their  peculiar  color  to  a  solution  of  carburetted  hydrogen,  to  the 
luxuriance  of  the  tropical  yegetation,  and  to  the  quantity  of  plants 
and  herbs  on  the.gi^pund  oy^  which  they  flow. .  On  the  western  de- 
cliyity  of  the  ChimborazQ^  toward?  the  coast-  of  the  "Pacific,  I  re- 
marked that  the  flooded  tmters  of  the  Bio  do  Guayaquil  gradually 
assumed  a  golden  yellow  or  almost  coffee-brown  cdor,  when  covering 
the  meadows  for  some  weeks. 

In  the  yicinity  of  the  mouths  of  the  Guayiare  and  Atabapo  grows 
the  Piriguao  (^),  one  of  the  noblest  of  palm  trees,  whose  smooth 
and  polished  trunk,  between  60  and  70  feet  high,  is  adorned  with  a 
delicate  flagrlike  foliage  curled  at  the  margins.  I  know  no  palm 
"which  bears  such  largfe  and  beautifully  colored  fruits.  They  resemble 
peaches,  and  are  tinged  with  yellow  mingled  with  a  roseate  crimson, 
^yenty  or,  eighty  of  them  form  enormous  'pen4\lls3^)a  \s\x\iOsi^"^,  ^1 
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which  each  tree  annually  ripens  three.  -This  fine  tree  might  he 
called  the  peach  palm.  The  fleshy  firmts  are  from  the  luxuriance 
of  yegetation  most  often  devoid  of  seedS;  and  offer  to  the  natives  a 
nutritious,  farinaceous  food  which,  like  plantains  and  potlitoesy  can 
be  prepared  in  a  variety  of  ways. 

Hitherto,  or  as  far  as  the  mouth  of  the  Guaviare,  the  Orinoco 
flows  along  the  southern  declivity  of  the  Sierra  deParime ;  and  from 
its  southern  hank  the  vast  forest-covered  plain  of  the  Amazons  River 
stretches  fkr  beyond  the  Equator,  even  to  the  16  th  degree  of  south 
latitude.  When  the  Orinoco  turns  suddenly  to  the  north,  near  San 
Fernando  de  Atabapo,  it  breaks  through  a  part  of  the  mountain 
chain,  along  the  base  of  which  it  had  -previously  fiowed;  and  this  is 
the  site  of  the  great  waterfalls  of  Atufes  and  Maypures.  Hie  river 
bed  is  here  everywhere  hemmed  in  by  colossal  masses  of  rock,  and 
divided,  as  it  were,  into  separate' reservoirs  by  natural  dikes. 

'  In  front  of  the  entrance  of  the  Meta^  there  stands,  in  the  middle 
of  a  mighty  whirlpool,  an  isolated  cliff,  to  which  the  natives  have 

.  given  the  very  appropriate  name  of  the  ^'Rockof  Patience/'  beeause, 
.  when  the  waters  are  low,  it  sometimes  costs  those  who  are  ascending 
the  river  two  days  to  pass  it.  Here  the  Orinoco,  eating  dec^  into 
ihe  land,  forms  picturesque  rocky  bays.  Opposite  to  the  Indiat 
mission  of  Carichana  the  traveller  is  surprised  by  the  singular  pros- 
pect which  presents  itself  to  his  view.  His  eye  is  involuntarily 
riveted  on  an  abrupt  granitic  rock,  el  Mogote  de  Cocuyza,  a  cube 
with  vertically  precipitous  aides,  above  200  feet  high  «i^d  bearing  on 
its  upper  surface  a  forest  of  trees  of  rich  and  varied  foliage.  Re- 
sembling  a  Cyclopean  monument  in  its  simple  grandeur,  this  matt 
of  Tock  rises  high  above  the  tops  of  the  surrounding  pabtSy  its 
sharp  outlines  appearing  in  strong  relief  against  the  deep  azure  of 
the  sky,  and  its  summit  uplifting  high  in  air  a  forest  above  the 
forest.  - 

In  descending  the  Orinoco  from  this  point,  still  within  the  range 
of  the  Carichana  mission,  we  arrive  at  the  part  of  the  river  where 
the  stream  has  forced  for  itself  a  way  through  the  narrow  pass  oi 
Baraguan.  Here  we  recognize  everywhere  traces  of  chaotic  devasta- 
ti'oD.     To  the  north  (towards  Uruana  and  Encaramada),  masses  of 

granite  of  extraordinarily  notched  and^enaXfe^  Qv>J()Mife  «svd  ^tesq^ 
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aspect  shine  with  dazzling  whiteness  high  above  the  thickets  &om 
amidst  which  they  rise. 

It  is  in  this  region^  after  receiving  the  ApnrC;  that  the  Orinoco 
leaves  the  granitic  chain  of  monntains^  and  flows  eastward  to  the 
Atlantic^  dividing  the  impenetrable  forests  of  Goi^a  from  the 
grassy  plains  on  which  the  vault  of  heaven  seems  eveiywhere  to 
rest^as  on  the  horizon  of  the  ocean.  ThnS;  the  elevated  cluster  of 
the  Parime  mountains^  which  occupies  the  entire  space  between  the 
sources  of  the  Jao  and  the  Caura^  is  surrounded  on  three  sides,  to 

»  ^ 

the  south;  to  the  west^  and  to  the  north^  by  the  Orinoco.  -Below 
Garichana  the  course  of  the  river  is  uninterrupted  by  rocks  or  rapids 
to  its  mouth,  excepting  at  tiie  whirlpool  of  the  Boca  del  Infiemo 
-(Hell's  mouth)  near  Muitaco,  where,  however,  the  rocks  which  occa- 
sion the  rapid  do  not  extend  across  the -entire  bed  of  the  riv<er  as  at 
Aturels  and  Maypures.  In  these  lower  parts  of  the  river,  in  the 
vicinity  of  the  sea,  the  only  danger  feared  by  the  boatmen  is  that 
of  encountering  the  great  natural  rafts,  consisting  of  trees  torn  from 
the  banks  by  the  swelling  of  the  river,  against  which  canoes  are 
often  wrecked  during  the  night.  These  rafts,  covered  like  meadows 
W)th  flowering  water  plants,  remind  the  spectator  of  the  floating 
gardens  of  the  Mexican  lakes. 

After  this  rapid  review  of  the  course  of  the  Orinoco,  and  of  its 
general  relations  to  the  surrounding  country,  I  pass  to  the  descrip- 
tion of  the  Falls  of  Maypures  and  Atures. 

Between  the  sources  of  the  rivers  Sipapo  and  Ventuari  a  granite 
ridge  projects  from  the  elevated  mountain  group  of  Cunavami,  and 
advances  far  to  the  west  towards  the  mouutains  of  Uniama.  Four 
streams,  which  may  be  said  to  mark  the  limits  ef  the  Cataracts  of 
^Mbiypures,  descend  from  this  ridge;  two,  the  Sipapo  and  the  Sana- 
iiapo,.on  the  eastern  side  6f  the  Orinoco;  and  two,  the  Cameji  and 
the  T(^aro,  on  its  western  side.  Near  the  missionary  village  of  May- 
pures the  mountains  retire  and  form  a  wide  bayopen  to  the  south-west. 

The  foaming  stream  flows  at  the  present  time  at  the  foot  of  the 
eastern,  mountain  declivity,  and  far  to.  the  west  we  recognize  the 
ancient  bank  now  forsaken  by  the  water.  A  gras^overed  plain, 
only  about .  thirty  feet  above  the  present  highest  level  of  the  river^ 
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extenda  between  the  two  chains  of  hiHa.     The  Jesnite  have  bnlH^ 
upon  it  a  small  church  farmed  of  the  trunks  of  palm 

The  gcolugicBl  ospoot  of  the  distriot,  the  shapea  of  the  rocka  of 
Keri  and  Geo,  which  have  so  muoh  die  character  of  islands,  thK,' 
water-worn  hollows  in  the  first  named  of  these  roeka,  aituated  at 
exactly  the  aame  height  as  the  cavitiea  in  the  opposite  island  of 
Uivitari,  all  testify  that  the  Orinoca  once  filled  the  whole  of  this 
now  dry  gulf  or  bay.     Probably  the  waters  formed  a  wide  lake  as 
long  as  the  northern  dike  was  able  to  withstand  their  preasurai ' 
When  it  gave  way,  the  prairie  now  inhabited  by  the  Gnareke  Iit^ 
dians  most  have  been    the  first  part  which  appeared  above  t 
waters;  which  may  subsequently,  perhaps,  have  long  continued  tfra 
surround  the  rucks  of  Keri  and  Oco,  which,  rising  like  mount^wT 
fortresses  from  the  ancient  bed  of  the   river,  preaent  a  pictureajM  J 
aapeot.     As  the  waters  gradually  diminished,  they  withdrew  altO; 
gether  to  the  foot  of  the  eastern  hills,  where  the  rivei 

This  conjecture  is  confirmed  by  several  circumstancea. 
Orinoco,  like  the  Nile  near  Philre  and  Syene,  has  the  property  of  I 
impattiag  a.  black  color  to  the  reddish-white  masses  of  granite  whicl^' J 
it  has  biithed  for  tboueands  of  years,  Aa  far  as  the  waters  i^at^ 
one  may  remark  on  the  rocky  shore  the  leaden-colored  ( 
described  at  page  155 :  its  presence,  and  the  holloas  before  t 
tioned,  mark  the  ancient  height  of  tbo  waters  of  the  Orinoco. 

In  the  rock  of  Keri,  in  the  islands  of  the  Calaracta,  i 
bills  of  Cumadaminari  above  the  Island  of  lomo,  and  lastly  at  tl 
meuth  of  the  Jao,  wo  trace  these  black-colored  hollows  at  elevatjons  I 
of  150  to  180  (160  to  192  English)  feet  above  the  present  height 
of  the  river.  Their  existence  teaches  us  a  fiwt  of  which  we  maj 
also  observe  indications  in  the  river  beds  of  Europe :  viz.,  that  the 
streams  whose  magnitude  now  excites  our  astonishment  are  only 
the  feeble  remains  of  the  immense  masses  of  water  belonging  It 
earlier  age  of  the  world. 

These  simple  remarks  and  inferences  have  not  escaped  even  tlie 
rude  natives  of  Guiana.  The  Indians  everywhere  called  our  atten- 
tion to  the  traces  of  the  former  height  of  the  waters.  There  is,  in  »■ 
graaay  plain  near  Uruana,  an  isolated  granite  rock,  on  which,  acoord- 
Sag  to  the  report  of  truatworfliy  iNiVneBSfts,  t,liere  are  at  a  height. of 
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re  than  eiglity  feet  drawings  of  the  sun  and  ibood,  and  of  many 
mala,  particularly  crocodil<:g  and  hoB3,  ecgrayen  or  arranged 
lost  in  roWs  or  Hries,  Without  artificial  aid,  it  would  now  be 
a  to  ascend  this  perpendicular  precipice,  which  deservL'S  to 
be  carefully  eaamined  by  future  trayellers.  The  hierogljphieul 
roek  engravings  on  tke-  mountains  of  Uruan:i  and  Encaramada  are 
equally  remarkable  in  respect  to  situation. 

If  one  asks  the  nutires  how  these  figures  can  have  been  cut  in 
the  rocks,  they  auBWCf^  that  it  was  done  when  the  waters  were  Bii. 
high  that  their  fathers'  boats  were  only  a  little  lower  than  the 
drawings.  Those  rude  memorials  of  human,  art  would  in  BUeh  case 
have  belonged  to  the  same  age  as  a  state  of  the  waters  implying  a, 
diatribulion  of  land  and  water  very  different  from  tlmt  which  now 
prevails,  and  belonging  to  an  earlier  condition  of  the  earth's  surface; 
which  must  not,  howeTer,  be  confounded  with  that  in  which  the 
earlier  Tegetation  which  adorned  bur  planet,  the  gigantic  bodies  of 
extinct  land  animale,  and  the  oceanic  creatures  of  a  mere  chaotic 
state,  became  entonibed  in  the  indurating  orust  of  globe. 

At  the  northernmost  extremity  of  the  Cataracts,  attention  is  eX' 
cited  by  what  are  called  the  natural  drawings  or  pictures  of  the  sun 
sad  moon.  The  rock  Keri,  to  which  I  have  several  times  referred, 
has  received  its  name  from  a  white  spot  which  is  conspicuous  from 
a  great  distance,  and  in  which  the  Indiana  have  thought  they  recog- 
nized.a  remarkable  similarity  to  the  didt  of  the  full  raoon.  I  was  not) 
myself  able  to  climb  the  steep  precipice,  liut  the  white  mark  in 
'juestion  is  probably  a  4arge  knot  of  quartz  formed  by  a  cluster  of 
veins  in  the  grayish^black  granite. 

Opposite  lo  the  Keri  rock,  on  the  twin  mountain  of  the  Island  of 
Uivitari,  which  has  a  basaltic  appearance,  the  Indiaoa  show  nith 
mysterious  admiration  a  similar  disk,  which  they  venerate  as  the 
imiige  of  the  sun,  Gumosi.  Perhaps  the  geographical  position  of 
the  twQ  rocks  may  have  contributed  to  these  denominations,  as  the 
Keri  (or  Moon  Rock)  is  turned  to  the  west,  and  the  Camosi  to  the 
east.  Some  etymologists  have  thought  they  recognizcil  in  the 
American  word  Camosi  a*  similarity  to  Camosh,  the  name  of  the 
Bun  in  one  of  the  Phonician  dialects,  and  to  Apollo  Chomens,  oi 
Beelphegor  and  Avamon.  ■• 

-  i 


180  CAXARACI8  OF  THE  OBCTOCO. 

Unlike  the  grander  £dls  of  Niagara  (which  are  140  Freneh  or 
150  English  feet  high)  the  '^  Cataracts  of  ^iajpnres"  are  not  formed 
bj  the  single  precipitous  descent  <^  a  yast  mass  of  waters^  nor  are 
they  '^  narrows"  or  passes  through  which  the  river  rashes  with 
accelerated  velocity^  as  in  the  Pongo  of  Manseriche  in  the  River  of 
the  Amazons.  The  Cataracts  of  Majpnres  consist  of  a  countless 
nnmber  of  little  cascades  soooeeding  each'  other  Vke  steps..  The 
'^Randal"  (the  name  given  b j  the  Spaniards  to  this  spedeiS  of 
cataract)  is  formed  by  numerous  islands  and  rocks  which  so-restrict 
the  bed  of  the  river^  that  out  of  a  breadth  of  8000  (8526  E.)  feet 
there  often  only  remains  an  open  channel  of  twenty  feet  in  width. 
The  eastern  side  is  now  Inueh  more  maocessible  and  dangerous  than 
the  western. 

At  the  confluence  of  the  Oameji  ^th  the  Orinoco^  goods  are  un* 
laden^  in  order  that  the  empty  canoe^  or,  as  it  is  here  called^  the 
Piragua^  may  be  conveyed  by  Indians  well  acquainted  -with  the 
Randal  to  the  mouth  of  the  Toparo^  where  the  danger  is  considered 
to  be  past.  '  Where  the  separate  rocks  or  steps  (each  of  which  is 
designated  by  a  particular  name)  are  not  much  above  two  or  tiiree 
feet  high/  the  natives,  if  descending  the  stream,  venture,  remaining 
themselves  in  the  canoe,  to  let  it  go  down  the  &lls :  if  they  are  as- 
cending the  stream,  they  leave  the  boat,  swim  forward,  and  when, 
afl:er  many  unsuccessfol  attempts,  they  have  succeeded  in  casting  a 
rope  round  the  points  of  rock  which  rise  above*  the  broken  water, 
they  draw  up  their  vessel,  which  is  often  either  overset  or  entirely 
filled  with  water  in  the  course  of  the^  laborious  prooeedinfgs. 

Sometimes,  and  it  is  the  only  case  whidh  gives  the  natives  any 
uneasiness,  the  canoe  is  dashed  in  pieces  against  the  rocks;  the  mea 
have  then  to  disengage  themselves  with  bleeding  bodies  from  tiie 
wreck  and  from  the  whirling  force  of  the  torrent,,  and  to  gain  the 
shore  by  swimming.  Where  the  rocky  steps  are  very  high  and  ex- 
tend across  the  entire  bed  of  the  river,  the  light  boat  is  brought  1o 
land  and  drawn  along  the  bank  by  means  of  branches  of  trees  placed 
Tinder  it  as  rollers. 

The  most  celebrated  and  diflScult  steps,  those  of  Purimarimi  asd 
Mamini,  are  between  nine  and  ten  feet  high.'  I  found  with  astonish- 
ment^  by  barometric  mea&\icemQiita(jg&(Ae«a«^\b^^\!d^^ 
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the  question  firam  liie  JBtooeBBilnHtf  cf  liie  loalitT,  itB  bigUj  imi^ 
labfious.  atmoepbeve,  tmd.  1^  BwtrmB  of  moBqaitoeB  winch  fill  the 
air),  thai  the  wiK^  fidl  of  tlK  Bandal,  fivm  the  mooll^ 
to  liiai  of  the  Topam,  hudij  amomte  to  28  ifr  30  faet  (30  or  32 
En^iah).  I  mj,  ^ I  iamni.  vi^  aBtamidimfint;"  for  ifaiflahowB  tbat 
the  dieadCaJLiMiaa  and  vild  iHAing  and  faamiag  of  the  xmr  are  the 
refioltB  of  the  nanoiri^g  of  ite  bed  by  oountlBaB  rocks  and  islandB, 
and  of  the  ootinter  enmite  prodnoad  bj  the  form  and  fiitnation  of 
t£e  masses  of  rock.  The  beet  oenlar  demanstratian  of  the  small 
height  of  tJie  nifecde  &]1  is  obtained  b j  deeoending  from  the  TiUage 
oi  Majpfores  to  liie  bed  of  tlie  nvear  bj  the  rock  of  Maoind. 

From  this  point  a  woadei&l  proq^ect  is  enjoyed.  A  &amin^  snr- 
hoe  of  fom*  miles  in  lengdi  presents  itself  at  onoe  to  the  eye :  iron- 
Uadc  masses  of  lock  lesemUing  ndns  and  battl^nented  towers  rise 
.firowning'from  the  waten.  Bocks  and  islands  are  adorned  with  the 
lozanant  T^getedon  of  the  tropieal  forest ;  a  perpetaal  mist  horefs 
over  the  waters,  and  the  summitfe  of  the  lofty  palms  pieree  through 
the  dood  of  ipray  and  Tspoor.  When  die  rays  of  the  glowing  eren- 
ing  son  are  lefiraefted  in,  tbese  humid  exhalations^  a  magie  optical 
effect  b^ns.  Colored  bows  shine,  Tanish,  and  reappear;  and  the 
ethical  image  is  swayed  to  and  fix>  by  the  breath  of  the  sportive 
breexe.  Danng  the  Icsig  rainy  season,  the  streaming  waters  bring 
down  islands  of  vegetable  mould,  and  thus  the  naked  rocks  are 
stodded  widr  bri^t  flower-beds  adorned  with  Melastomas  and  Dro- 
sensy  and  with  small  silver-leaved  mimosas  and  ferns.  These  ^>ots 
reoall  to  the  reocdIeetMMP  of  the  European  tbose^ blocks  of  granite 
deeked  with  flowos  which  rise  solitary  amidst  tbe  glaciers  of  Savoy, 
and  sf«  eaUed  by  the  dwellers  in  the  Alps  ^^  Jardins,''  or  '^Goortils.'' 

In  the  blue  distance  the  eye  rests  en  the  mountain  chain  of  Cuna- 
vami,-a  long  extended  ridge- which  terminates  abraptiy  in  a  tnm- 
.eated  cone.  .We  saw.  tibe  latter  (Ca}itamini  is  ita  Indian  name) 
gbwing  at  sonset  as  if  in  roseate  flames;.  This  appearanee  returns 
daily;  no  <me  has  ever  been  near  the  mountain  to  detect  the  precise 
cause  of  this  bri^tneas,  which  may  pohaps  proeeed  from  a  reflect- 
ing  snr&oe  prodoeed  by  the  deeomposition  of  talc  <»r  mica  slate. 

During  the  ^:ve  days  wfaidi  we  passed  in  the  n^ghborhood  of  * 
16  .  . 
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Cataracts^  it  was  striking  to  heqir  tHe  ^thfmder  of  the  racing  tor- 
'  refnts  sound  three  times  louder  by  night  than  by  day:  In  all  Euro- 
pean waterfalls  the  same  phenomenon  is  remarked.'  What  can  be 
its  cause  in  a  wilderness  where  there  is  nothing  to  interrupt  the  re- 
pose of  nature?  Perhaps  the  ctirrenta  of  heated  ascending  air ^ by 
causing  irregular  density  in  the  elastic  medium'  impede  the  ph)pa^ 
gation  of  sound  during  the  day^'by  the  disturbance  they  may  occa- 
sion in  the  waves  of  sound;  whereas  during  the  .Aoctumal  cooling 
of  the  earth's  surf&ce  the  upward  currents  cease. 
.  The  Indians  called  our  attention  to  ancient  tracks  of  wheels. 
They  speak  with  admiration  of  the  horned  animals  (oxen),  which  in 
the  times  of  the  Jesuit  missions  used  to  draw  the  canoes  on  wheeled 
supports,  along  the  left  bank  of  the  Orinoco,  from  the  mouth  of  the 
Cameji  to  that  of  the  Toparo.  The  lading  was  notr  then  removed 
from  the  boats,  nor  were  the  latter  worn  and  injured  as  they  now  are 
by  being,  constantly  'stranded  upon  the  rocks  and  dragged  over  iheir 
rough  surface.    "  "" 

The  topogr^'phical  plan  of  ^  the  district  sketched  by  me  shows  iha 
facilities  which  the  nature  of  the  ground  offers  for  the  opening  of  a 
canal  from  the  Cameji  to  the  Toparo,  which  would  form  a  navigable 
side-arm  to  the  river,  the  dangerous  portion  of  which  would  be  thus 
avoided.  I  proposed  its  execution  to  the  Governor-General  of  Vene- 
zuela. •        .  . 

The  Eaudal  of  Atures  closely  resembles  that-  bf  Maypures;  like 
it,  it  m  a  cluster  of  islands  between  which  the  river  forces  its  wij 
for  ten  or  twelve  thousand  yards';  a  forest  of  pachns  rising  from  tin 
midst  of  the  foaming  waters.  The  most  celebrated  Steppes  of  tiiis 
Kaudal  are  situated  between  l^e  Islands  of  Avaguri  and  Javariveni; 
between  Suripamana  and  Uirapuri. 

When  M.  Bonpland  and  I  returned  from  the  banks  of  the  Rio 
Negro,  we  ventured  to  piss  the  latter  or  lower  half  of  the  Raudal 
of  Atures  with  the  loaded  canoe,  often  leaving  it  for  the  rocky  dikes 
which  connect  one  island  with  another.  Sometimes  the  waters  msk 
over  these  dikes,  and  sometimes  they  fall  with  a  hollow  thundering 
sound  into  cavities,  and  flowing  for  a  time  through  subterranesB 
ebannels,  Jeave  large  pieces  of  the  bed>6f  the  river  dry.  Hwe  the 
^'^Iden  Pipra  rupicola  makeB  it&  neat-,  '\\>  \!^  oxkib  c^i  ^<^  moat  beautifal 
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of  tropioal  birdi^  with  a  doable  movable  crest  of  feathers^-  and  is  as 
pognaoious  as  the  East  Indian  domestic  co(^. 
I  In  the  Baudal  of  Canncari^^be  rockjr  dike  or  weir  condsts  of 
piled-np^granite  spheres. ,  We  ci^pt  into  the  intmor  6f  a  grotto  the 
damp  waQs  of  .which  ^ere  coYe]:ed  with  confervae  and  shining  Bjssus, 
and  wh^:e  the.mer  rushed  high  above  pur  heads  with  deafening 
noise.  ^ 

We  had  aooidentall J  more  time  than  we  desired  for  the  enjoyment 
of  this  grand  scene  of  natnre^  The  Indians  had  left  ns  in  the  mid- 
dle orthe  cataract^,  proposing  tb  take  the  canoe  rotund  a  long  narrow 
island  below  which  we  were  to  re-ejnbark.  .  We  waited  an  hour  and 
a  half  under  a  hea^  tempestuous  rain;  night  was  coming  on^  and 
we  sought  in  vain  for  shelter  between  the  masses  of  granite.  ^  The 
litde  monkeyS;  whidx  we  Ivad  carried  with  us  for'months  in  wicker 
cageS;  by  their  mournful  cries  attracted  crocodiles  whose  si^e  and 
lead^n-gray  color  showed  their  great  age.  I  should  not  here  notice 
an  occurrence  so  usual  in  the  Orinoco^  if  the  Indians  had  not  assured 
us  that  no  crocodUes^ere  ever  seeh  in  the  Cataracts;  and  in  dB- 
pendence  on  this  assurancd  we  had  even  ventured,  repeatedly,  to 
bathe  in  this  part  of  the  river.  Meanwhile  our  ^nxiety  lest  we 
might  be  forced  to  pass  the  long  tropical  night  in  the  middle  of  the 
Eaudal*^  '^et. through  and  deafened  by  the  thundering  noise  of  the 
falling  "waters,  increased  every  momenjb;  until  at  last  the  Indians 
reappeared  with^  our  canoe.  From  the  low  state  of  the  wat§rs  they 
ha4  found  the.stepaby  which  they  had  intended  to  let  themselves 
d«im  inaccessible,  and, had. been  forced  to  seek  among  the  labyrinth 
of  channels  for  a  poiore  pmcticable  passage. 

Near  the  southern  entrance  of  the  E^udal  of  Atures,  on  the  righjt 
bank  of  the  river,  is  the  cave  of  AtaruipC)  which  is  widfely  celebrated 
among  the  ^Indians.  The  grand  and  melancholy  character  yof  the 
scenery  around  fits  it  for  the'burying-place  of  a  deceased  nation. 
We  climbed  with  difficulty,  and  not  without  danger  of  falling  to  a 
great  ^epth  below^.a  steep  and  perfectly  bare  granite  precipice.  It 
would  be  hardly  possible  to  keep  one's  footing  on  the  smooth  surface, 
if  it,^ere.not  for  large  crystals  of  feldspar^  which,  resisting  "weath- 
ering,'' project  as  much  as. an  inch  from  the  fece  of  the  rock. 

Ctei  reawiing  the  siiinmit,  the'traveller  betolda  «ii  m^^y  ^^«55®S\s^> 
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and  strikiiig  prospect  From  tlie  fboniig  JIfe^bed  riw  wood* 
crowned  hillB,  while  beycmd  the  western  ahoce  of  the  Qiiiioco  the 
eye  lestg  on  thfe  bonndlesB  gnefsy  plain  of  the  Meta^  vninteinqyted 
save  where  at  one  part  of  the  hcxixxm  the  mcnmtaiB:  of  Ibiiama  nses 
like  a  threatening  cloud.  Such  isthe-distanoe;  theneaier'prospeGi 
]g  deeolate^.and  doeelj  hemmed  in  hj  hi^  and  baiien  rooks.  *  All 
is  motionless^  save  where  the  Tnltore  or  the  hoarse  goat-socker  hcff& 
solitary  in  mid-air^  or,  as  diey  wing  their  fli^t  tibrov^  the  deep- 
sank  ravine^  their  silent  shadows  are  seen  gliding  along  the  ikoe  of 
the  bare  rocky  pr^pice  nntil  ^ley  yanish  firom  the  eje^ 

This  precipitons  talley  is  bounded  by  mountains  on  whose 
sounded  summits  aire  eoonnods  detached  granite  spheres  of  more 
than  40  to  50  feet  diameter:  they  appear  to  -touch  the  biise  m 
which  they  rest  only  in  a  single  painty  as-.if  the  slightest  mo^nelkient^ 
such  as  that  of  a  fidnt  earthquake  shock,  muc^  cause  them  to  nijl 
down.  .  . 

The  farther  part  of  iAxB  valley  is  dfflisely  wooded,  and  it  is  in  this 
shady  portion  that  the  cave  of  Ataruipe  is  situated.  •  It  is  not^ 
perly  speaking  a  cave,  but  rather  a  jaulted  tqo£  formed  by  a  &r 
over-hanging  cliffy  the  cayity  having. apparently  been  formed  by  the 
waters  when  at  their  ancient  level.  This  place  is  the  vault  -or 
cemetery  of  an  extinct  nation  (").  We-  counted  about  600  well- 
preserved  Bkeletons  placed  in  as  many  baskets  woven  from  the  stalks 
of  palm  leaves.  These  baskets,  which  the  Indians  call  ^^  mapires,'' 
fl^  shaped  like  square  sacks,  differing  in  me  acc(»:ding  to  the  age  of 
the  4^ceased.  Even  new-bom  children  had  each  its  own  mapire. 
The  HkcletoQs  are  so  perfect  that  not  a  bona  of  a  joint  is  wanting. 

The  bones  had  been  prepared  in  three  different  ways;   seme 
bleached,  some  colored  red  with  onoto,  the  pigment  of  the  Bi» 
Oreliana;   and  some  like  mummies .  closely  enveloped   in.  sweets-' 
smelling  resin  and  plantain  leaves.     . 

The  Indians  assured  us  .that  the  custom  had  been  to  bury  tBe 
fresh  corpses  for  some  months  in  damp  earth,  which  gradually  coi)r 
sumed  the  flesh ;  they  were  then  dug  up,  and  any  remaining  flesh 
scraped  away  with  sharp  stones.  This  the  Indians  said  was  still  the 
practice  of  several  tribes  in  4^aiana.  JBesides  the  mapires  or  baskets 
we  found  urns  of  half  burnt  cik^  x^E^^h.  «.\^^^Qared  Uy  contaitt.  the 
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lones  ef  entire  fiunilies.  .The  larger  of  these  urns  were  about  three 
&et  high  and  nearly  six  feet  long,  of  a  pleasing  oval  form  and 
greenish  color^-  having /handles  shaped  like  snakes  and  croeodiles, 
imd  meatidering'or  labyrinthine  ornaments  round  the  upper  margin. 
Th^  ornaments  are  quite  similar  to  those  which  -cover  the  walls  of 
ihe  Mexican  Palace  at  Mitla.  *^They  are  found  in  all  countries  and 
climates,  and  in  th^  most  different  stages  of  human  cultivation^-r- 
among  the-  Greeks  jpnd  Eomans,  as  well  as  on  the  shields  of  the 
natives  of*  Tahiti  and  btl\er  islands  of  the  South.  Sea — wherever  the 
eye  is  gratified  by  the  rhythmical  recurrence  of  regular  forms. 
These  similarities,  a^  I  have  elsewhere -remarked  more  in  detail,  are 
rather  to  be.  ascribed  to  psychcdogical  causes^  or 'to  suck  as  belong 
inherently  to  our  mental  constitution,  than  to  be  viewed  as^vidences 
of  .Idbdred  decent  Or  ancient  intercourse  between  different  nations. 
.  Our  interpreters  coi:dd  give  us  no  certain  information  as  to  the 
age  of  -these  vessels ;  that  of  the  skeleton's  appeared  for  the  most 
part  npt  to.exoeed  a  century.  It  is  reported  among  the  Guareca  In- 
dians, that  the  brave  Atures-,  being  pressed  upon  by  cannibal  Garibs, 
withdrew  to  the  ro^s  of  the  Cataracts ;  a  melancholy  refuge  and 
dwelling-place,"  in  which  the  -distressed  tribe  finally  perished,  and 
with  them  their  language.  In  the  most  inaqcessible  parts  of  the 
Baiid^,  there  are  cavities  and  recesses  which  have  served  like  the 
cave  of  Ataruipe  aa  burying-places.  It  is  even  probable  that,  the 
last  fiuniiy  of  the  Atures  may  not  have  been  long  deceased,  for  (a 
singular'' fact)  there  is«tiU  in  Maypures  an  old.  parrot,  df.vhom  the 
natives  affirm  that  he  is-not  understood  because  he  speaks  the  Ature 
laadguage. 

"  We  left  the  cave  at  nightfall,  after  having  collected,  to  the. great 
displisasure  of  our  Indian  guides,  several  skulls  and  the  entire 
skeleton  of  a  man.  One  of  these  skulls  hasbeen  figured  by  Blu- 
menbach  in  his  excellent  craniological:  jfork,  .but  the  skeleton 
(together  with  a  large  part  of  our  natural  history  collections,  espe- 
cially the  entomological)  was  lost  in  a  shipwreck  on  the  coast  of 
Africa,  in  which  our  friend  and  former  travelling  companion,  the 
young  BVanciscan.^monk  Juan  Gonzalez^  perished. 

As  if  with  a  presentiment  of  this  painful  loss,  we  turned  our  steps 
in  a  thoughtful  and  iaelancholy  mood  from  this  buryitig-place  of  a 
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labe  deceased.  It  was  one  of  tlKnede^rsndeooIiii^ite^so  frequent 
in  the  tropics.  The-moon,  endrded  whh  colored  lings^  stood  4ii^ 
in  the  xemt}iy  iHuminating  the  margin  of' the  mifliy  whidi  lay  with 
wdl-definedy  dond-like  onOines  on  the  sm&ce  of  the  foaming  nver. 
Goonlless  insects  poured  thdr  red  phoe^oiid  li^t  on  the  herb- 
covefed  ground,  which  glowed  withiiying^fiie,  asif  the  stsnj  canopy 
<^  heareli  had  sank  down  npon  the  tBrf.  CSipibn^  Bignonias,  fra- 
grant YaniUaSy  and  ydlow-flowenngEanisteriaSy  adCmed  the  ^itranoe 
di  the  cave;  and  the  sommits  of  the  pdms  rustled  aboye  the  graVes. 
Thns  perish  the  geneiatioiis  of  men!  Thus  do  the  name  and  the 
traces  of  nations  fiide  and  disa^^pear!  Yet  when  each  Uossom  of 
man's  inteDeet  witheis^^-when  in,  the  gtonns  of  time  the  iSknuOnSk 
of  his  art  monkler  and  decay— ^^n  eVer  new  life  springs  forth^^roin 
the  bosom  of  the  earth;  maternal  Natore  unfoKfe  nnoeasiBJ^yher 
grarms,  her  floweis,  and  her  froits;  r^ardless  thon^  man  with  his 
passions  iind  his  crimes  treads  nnder  foot  her  ripening  haiyest  .  • 
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AltoOTAWONS  AND  ADDITIONS. 

(*)  p^  1.70:-— '^ulcww  the  ^peaceful  ocean  dmpy  •  which  fUh  the  wide 
•    •  vaO^ het/ipeen  ihfi  American  shore  cmd  Western  Africa** 

'•!Bie  Aliaiitic  Ooean^  fifom  the  23d  degree  of  sokth,  to  the  70th 
degree  of  tiorth  latitude,  h£(s  the  form  of  an  exoayated  lon^tudiBsl 
.i^ej,  in:  which*  the  salient  and  re-entering  angles  are  opposite  to 
each  other.  I  first  developed  this  idea  in  my  <<  Esfiai  d'on  Tableau 
geologiquede  UAm^rique  m<$ridionale/'  printed  in  the  Journal  de 
I^hysique,  t.  liu.  p.  61.  (C^gnostische  Skizze  von  Stldamexika,  in 
Gilbert's  Annalen  der  Physfl:,  bd.  xvi.  1804,  s.'  394-449.)  From 
.the  Csmaries,  and  especially  firom  the  2 let  degree  of  north  latitude 
and  the  2Bc[  degree  of  west  longitude,  to  the  north-east  coast  of 
South  America^  tl^  surface  of  the  sea  is^  usually,  so  calm,  and  the 
waves  so  gentle,  that  an  open  boat  might  navigate  in  safety. 

^  (')  P'  1  <^^' — "-^  wonderful  outbreak  of  fresh  -springs  in  the  middle  of 
....  .  theocecmJ'         -  . 

.  On  the  southern  coast  of  the  Island  of  Cuba,  south-west  of  the 
Port  of  Batabano,  in  the  Gulf  of  Xagua,  a  few  miles  firom  the  coast, 
springs  of  fresh' Water  gush  from  the  bed  of  the  ocean,  probably  un- 
der the  itifluence  of  hydrostatic  presstre,  and  rise  through  the  midst 
of  the  salt  water.  They  issue  forth  with  such  force  tiiat  boats  are 
dEnutious-in  api^roaching  ^is*  locality,  whi6h  has'  fax  iH  repute  on  ac^ 
count  of  the  high  cross  sea.  thus  caused.  Trading  vessels  sailing 
along  the  coast,  and  not  disposed  to  land,  sometimes  visit  these 
springs  to  ta^e  in  a  sx^ply  of  fresh  water,  which  is  thus  obtained  in 
-  the  open  sea.  The  greater  the  depth  from  ^hich  the  water  is  taken, 
the  fresher  it  is  found  to  be.  The  "riViBr  cow,"  Trichecus  manati, 
•which  does  not  remain  habitually -In  salt  water,  is  often  killed  here. 
This  remarkable  phenomenon  of  fregh  springs  issuing  from  the' dea, 
has  been  most  carefully  examined  by  a  friend  of  mine,  Don  Fran- 
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dsco  Lemattr^  who  made  a  trigonometrical  survej^ of  the'  Bay  of 
Xagua.  I  have  been  farther  to  the  South  in  the~  group  of  islands 
called  the  Jardines  del  Bey  (the  Bong's  Ghrdens);  ma^g  astrono- 
mical oheervationsjfor  latitude  and  longitude;  but  I  have  h^ver  beei) 
at  Xagua  itself. 

C*)  p.  171. — ''The  ancient  sUe  of  a  rocky^  hvIwarkJ* 

Gcdumbud,  whose  unwearied  spirit  of  observation  exerted  itself  in 
every  direction^  propounds  iahis  letters  to  tJie  Spanish  mbnaichs  a 
geognostical  hypothesis  respecting  the  forms  of  the  larger.  Antilles. 
Having  his  mind  deeply  impressed  with  the.  strength  of  the  e^st  and 
west  equinoctial  current,  he  ascribes  to 'it  the  breaking  up  of  the 
group  ef  the  Eonall^r  West  Indian  islands^  and  .tibe  singularly  lengths' 
''■:u::  iined  configuration  of  the  sputheni  coasts  of  Porto  Eico^  Haiti,  <Ouba^ 
'^^wL  Jamaica,  which  all  follow  almost  exactly  the  direction  of  parallels 
'  of  latitude.  On  his  third  voyage  (from  the  end  of  May  1498  to  the 
end  of  November  1500),  in  which,  from  the  Boca  del  Drago  to  the 
Island  of  Margarita,  and  itferwaids  from  that  island  to  Haiti,  he 
felt  the  whole  force  of  the  equinoctial  current,  "  that  movements  of 
the  waters  which  is  in  acccHdance  or  confomiity  with  the  movelnent 
of  the  heavens — movimiento  de  los  cielos,"  he  says  expressl3rthat 
the  island -of  Trinidad  had  been  torn  from  the  m&in.  Isind  by.  the 
violence  of  th^  current.  He  alludes  to  a  chart  which  he  sends  to 
the  monarchs — ^a  "^^pintura  de  la  tietra''  by  himself^  which  is  oftcln 
referred  to  in  the  celebrated  lawsidt  against  Pon  Diego  Colon  respect- 
ing the  nghts  of  the  Admin^.  <^  Es  k  carta  de  nrnrear  y  figura  ]que 
hizo  el  Almiran^  sefialando  los.rumbos  y  vientos  por  Ips  quales  vino 
&  Paria,  que  dicen  parte  del  Asia''  (Navarrete  Viages  yDescubri- 
mientos  que  hici^on  por  mar  los  Espanoles^  t.  i.  pp.  253  and  260; 
t. iii.  pp.  539  and  587.)      •       '  -^  , 

(*)  p.  171.- — "  Qver  the  «nKyu><ov€redJPar€panismJ' 

Diodorus's  descriptions,  of  the,  Parppaiiisus  (Diodor,  Sicul.  lib.  v 
xvii.  p.  .553,  Bhodom.)*  might  almost  pass  for  a  description,  of  the 
Andes  6f  Peru.    The  army  passed  through  inhabited  places  whore 
•   mow  fe]l  dialjl 
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(»y  ft  171.—^*  Berrara  ««» t&e  Decade^:' 

'  Hifftoria  general  4e  hs  Indian,  oceidentales^  dec.  i.  lib.  ui.  cap.  12 
[ed.  1601^  p.  lOQl;  Joan  BautJBta  MofidZ)  Historia  del  Nuevo 
Mirndo^  lib^.vi.  0.  81^  p.  8lDl;  Hnmboldty  Ezamen  Ont.  t.  in. 
p.  111>     ; 

0  p.  173. — <<  ThB4omySp8  a/  the  Orinoco  ha/oe  never  been  viided 

by  ixny  E/mropeomP 

Thus  I  viTOte  respecting  these  sonrces  in  the  year  1807^  in  the 
first  edition  of  the  ^'  Ansichten  der  Nattir/'  and  I  have  to  repeat  the 
same'statexirtot  after  a^  interval  of  41  years.  The  travels  of  the 
brothers  Robert  and  ]Etichard  Schombtirgk^  so  impcnrtant  for  all  dek 
paftments  •  of  natur^ '  knowledge  and  googn^hy,  have  afforded  tti 
thorough  investigations  of  other  and  more,  interesting  &cts;  but  the 
problem  (^ tiie  situation  of  thesonroes  of  ilie  Orinoco  has  been  only 
s^I^zimately  solved  by  Sir  Bobert  Schombnrgk.  It  was  from  the 
West4^at  M.  BohpUnd  and  myself  advanced  as  &r  as  Esmeralda, 
or  the  coafiaen^eof  the  Orinoco  and  the  Gnapo;  and  I  was  able  to 
describe,  with  certainty^  by  the  aid  of  well-assured  information;  the 
tipper.eonrseof  the  Orinoco  to  above  the  mouth  of  the  €khette,  and 
to  the  small  Waterfall  (Randal)  de  los  Gnaharibos^  It  was  from 
the  Eastthat  Robert  Schomburgk^  advancing  from  tiie  mountains 
of  the  Majonkong  Indians  (the  altitude  of  the  inhabited  portibni^  of 
whicb  Ke  Estimated  by  the.  boiling  point  of  water  at  33100:  F.,  or 
8517  E.  fSeet),  came  to  t^e  Orinoco  by  the  Padamp  River^  which 
the  Majonkongs^and  Guinaus  (Guaynas?)  oall  J^aramu  (Reisen  in 
Guiana^  1841).s.  448).  ■  In  my  Atlas,  I  had  estimated  the  position 
of  the  coniSuence  or  the  Padamo  with  .the  Orinoco  at  N.'  lat.  3°  12', 
and  W.  long.  p6°  46'  T  Robert  Schomburgk  found  it  by  direct  obser- 
vation, latv  2°  68',,  long.  65°  48';  The  leading  object  of  this  travel- 
ler's arduous- journey  was  not- the  pursuit  of  natural  history,  but  the 
solution  ^of  the  prize  question  proposed  By  the  Royal  Geographical 
Society  of  London  in  November  1884, — ^^.  the  connection  of  the 
coast  of  British  G<uiana  with  the  easternmost  point  which  I  had 
reached  on  the  Upper  Orinoco.  After  many  difficulties  and  much 
sofferingy  the  desired  object'  was  oonjpletely  attained.      Robert 
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Schomburgk  arriyed  with  his  instroBients  on  the;22d  of  Febrnarj; 
1839,  at  Esmeralda.  His  determinaticHiSrof  the  latitude  and  longi- 
tude of  the  place  agreed  more  closely  with'  mine  than  J.  had  expected 
would  be  the  case  (s.  xviii.  and  471).  Htsre  let  us  allow  the  ob- 
server to  Qpeak  for  himself;  "  I  want  words  to  describe  the  feelings 
which  overpowered  me  as  I  sprang  to  shore..  My  ailn  was  attained; 
my  observations,  began  on  the  coast  of  Guiapa^  were  brought  into 
co;anection  with  those  of  Humboldt  at  Esmeralda :  I  fh^iklj  own^ 
thaf  in  the  course  of  this  enterprise,  at  a  tiqie  when  alpiost  jJl  my 
jphysical  ^wers  had  well-ni^  deserted  me,  and  when  I  was  sur- 
roonded  by  dangers  and  difficulties  of  no  'common  nature,*  it  was 
only  by  the.  recognition  which  X  hoped,  for  from  him,  that  X.  had 
been  .encouraged  to  press  on\^ard  with  unaltei&ble  determinaticm 
towards  the  goal  which  I  had-now  x:^ached;  The-  ejnaciated  figures 
'  of  my  Indians  and  faithful  guides  told  more  plainly  than  any  jeords 
could  do,  w;hat  difficulties  we  had  had  to  surmojuit,  .and.  had  sur- 
moimted.^'  After  expressions  so  kind  toward^  -myself,  I  must  be 
permitted  to  subjoin  the  following  passage,  extracted  frpm  my  Pre^ 
face  to  the  Grerman  Edition  of  Eobert  Schon^burgkfs  Accoimt  of  hi^ 
Travels^  published  in  1841. 

^  "  Immedifitely  after  iny  return  from  Mexico,  I  notifled.the  direc, 
tion  and  the  routes  which  should  be  followed  to  explore  tibic  unknown 
portion  of  the  South  American  Continent  between  the  sources  oi  the 
Orinoco,  the  mountain  ch^  of  Pacaraima,  and  the  sea-shore  near 
Essequibo.  These  wishes,  which  I  expressed  so  strong^  in  mj 
Eolation  EUstoriqije,  haye  at  last,  after  the  lapse  of  almost  half  & 
century,  been  for  the  greater  part  fulfilled.  Besides  the  joy  of  hav^- 
ing  lived  to  see  sq  important  a^  extension  of  our  geographical  kno«w- 
ledge,  I  have  had  that  of  seeing  it  attained  by  means  of  a  courageous 
and  well-conducted  enterprise,  requiring  the.  most  devoted  persever- 
ance, executed  by  a  young  man  with  whom  I  feel  united  by  the 
-  double  bond  of  similarity  of  pursuits  and  efforts^  and  of  .our  com- 
•  '  -tnon  country.  Motiyes  such  as  these  have  alone  been  sufficient. to 
bvercome  the  distaste  which  I  entertain,, perhaps. without  reason,  to 
introductory  prefaces  by  another  hand  than  that  of  the  anther  of  the 
work.  But  in  this  case  I  could  not  consent  to  forego  the  opportunity 
ressix^g,  thus  publicly,  my  heartfelt  ^esteem  for  ilie  aooomr 
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plifihed  traveller  w&O;  m  pursuit  of  alti  object  deriying  all  its  interest 
from  the  mind — enamel j^  in  the 'self-imposed  task  of  penetrating  from 
east  Iky- w€^  .from  the  YaUey  of  the  Essequibo  ta  Esfneralda — suc- 
ceeded, after  five  years  of  efforts  and  of  sufferings  (which  I  can-  in 
part  appr«ksiate  from  m/own  experience)^  in  reaching  the  goal  which 
he  had  proposed  to  himself. .  Courage  for  the  momentary  execution 
.  of  a.  hazardous  action  is  more  easily  met  widi,  and  implies  less  of 
inward  streligth|  than  does  tiie  resolution  to  endure  patiently  leng- 
oontintied  physical  sufferings^  incurred  in  the  pursuit  of  some  deeply- 
felt  mental  interest^  and  still  to  determine  to  go  forward,  undismayed 
by  the  cert^ty  of  haying  to  retrace  the  same  pakiful  route,  and  to 
support  the  same,  privations  in  returning  with  enfeebled  powers. 
Serenity  of  mindj  almost  tiie  first  requisite 'for  an  undertaking  in  in- 
hospitable regions^  passionate  love  for-  some  class  of  scientific  labor 
(be  it  in  hatural  history,  astronomy,  hypsometrics,^  magnetism,  or 
aught  else),  and  a  pure  feeling  for  th6  enjoynient  which  nature  in 
her.freedom  is  ready  to  impart,  are  elements  which,  when  they  meet 
together  in  an^individual,  ensure  the  attainment  oi  valuable  resultcT 
from  a  great^and  impcirtant  journey/'  " 

In  discussing  the  question  respecting  the  sources  of  the  Orinoco, 
I  will  "begin  with  the  ccmjeeture^  which  I  had  myself  formed  on  the 
subject.     The  dangerous  route  travell^  in  1739  by  the  surgeon 

•  *  *  _ 

Nicolas  Hortsmi«in,of  Hildesheim;  in  1776  by  the  Spaniard  Don 
Antonio  Santos,  and  his  friend  Nicolas  Kodrigaez ;  in  1793  by  the 
lieutenant-Gcdonel-  of  the  1st  regim^t  Of  the  Line  of  Para,  Don 
>.  FrancisQO  Jose  Rodriguez  Barata;  and  (according  to  manuscript 
papers,  for  which  I  am  indebted  to  the  former  Portuguese  Ambas- 
sador  in  Paris,  Chevalier  4e  Brito)  by' several  English  and  Dutch 
settiers,  who  in  1811  Went  from  Surinam  to  Para  by  the  Portage  of 
the  Rupunuri  and  by  the  Rio  Branco ;— divides  tiie  terra  incognita 
of  the  Parime  into  two  unequal  portions,  and  serves  to  limit  the  situa- 
tion of  a  very  important  point  in  the  geography  of  those  regidns— ■ 
vk.  the  sources  of .  the  CfrinocK);  which  it  is  no  longer  possible  to 
I'^nove  to  an  uiMArtain  distance  to  the  East,  without  interfering 
thereby  with  what  we  know  of  the  course  of  the  Rio  Branca,  which 
flows. £com  north  to'south  through  the  baiiin  of  the  Upper  Orinoco: 
lAdlB  atuA  river  itself,  in  this  part  of  it^  course,  pursues  for'the  moat 
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pot  an  otft  and  wesi  diiection.    From  politioil  leammB,  iSbe  Brih 
xQiaitt,  onee  the  booming  of  die  pveaenft  eentmy,  hmve  testified  a 
lirelymtereii  intheextenamplaiiiseaBiaf  tlieBio  Itouioo.    Beo 
the  memonr  which  I.diew  up  at  the  leqneet  of  the  Portii^seae  eoart 
mlSlT,  ^8iirl*fixalk»desliiiuieade8Chiyaiie8FEaiM«BeeiP^ 
gnaue"  (SehoeD,  Arehires  historiqaea  et  pc^ikpies,  oa  Becneil  de 
Btea offidelles,  Memraesyftc.  t.  L 1818,  pp. 48^).    ^iftwingihe 
positioii  of  Santa  Boaa  on  the  U lancapara,  the  coone  of  whidi  ap- 
pears to  hare  been  detennined  with  tcderable  aoeniacy  by  Porta- 
goeae  engmeen,  the  Bonrcea  of  the  (Mnooo  cannot  be  looked  for 
east  of  the  meridian  of  651''  from  Rm8.(63''^'  W.  long,  from 
Greenwich).    Thia  being  the  eastern  Emit  Beyond  wliich  liiey  can- 
not be  placed,  and  considering  the  state  of  the  ziyer  at  the  Baodal 
de  los  GnahariboB  (above  Gano  Chigoiie)  m  the  coontry  of  the  sor- 
fsisingly  fiur-skinned  Gnaycas  Lidums,  and  52'  east  of  the  g^reat 
Goto  Boida),  it  appears  to  me  probable  that  the  upper  part  of  ihe 
Orinoco  does  not  really  extend,  at  the  ntmost,  beyond  the  meridian 
of  66i''  from  Paris  (64<'.8'  W.  from  Greenwich).    This  point  is 
according  to  my  -combinations  4°»i2'  west  of  ihe  little  Lake  of 
Amnco,  which  was  reached  by  Sir  Robert  Schombnr^ 

I  next  subjoin  tli.e  conjectures -of  that  gentleman,  having  ^ven 
tiie  earlier  ones  fcmned  by  myself.  According,  to  his  view,  the 
course  of  the  nppeat  Orinoco  to  the  east  of  lEIspiendda  is  directed 
from  southeast  to  northwest;  my  estimations  of  latitude  for  .the 
mouths  of  the  Padamo  and  the  Gehette  appearing  to  be  respeclayely 
19  and  36^  too  small.  Bobert  Schomburgk  supposes  the  sources  of 
tiie  Orinoco  to  be  in  kt.  ^'^M'  (s.  460);  imd  the'fine  <<  Map  dt 
Guayana,  to  illustrate  the  route  of  B.  H.  Schomburgk/'  which  ao- 
companies  the  splendid  English  woijc  entitled  ^^  Views  in  the  Ikta* 
nor  of  Guiana,"  places  the  sources  of  the  Orinoo6  in  67°. 18'  (W- 
from  Paris),  t.  e,  1°  6'  we^t  of  Esmeralda,  and  only  48'  of  l<m|^tude 
nearer  to  the  Atlantic  than  I  had  thought  admissible.  FromiwtnmD- 
mical  combinations,  Schopiburgk  has  placed  the  mountain  of  Maza- 
vaca,  which  is  upwards  of  nine  thousand  feet  high,  in  lat.  3^.41' 
and  long.  65^.38'.  Near  the  mouth  of  the  Padamo  or  Paramii,  the 
Orinoco  was  scarcdy  three  ^hundred  yards-wide;  and  more  to  .the 
-6.it.  spreads  to  a  breadth  of  from  four  to  six  hnndnd 
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JTsrSflr^  it  wag  so  shallbw  and  so  full  of  sand-banks  that  the  Expedi- 
tsien  wore  obliged  to  dig  channels^  the  river  bed  being  only  fifteen 
Xnohes.  deep.  Fresh  water  Dolphins  were  still  to  be  seen  everywhere 
^  large  numbers;  a  phenomenon  whieh  the  zoologists  of  tiie  18th 

oeoliairy  "would  not  have  been  prepared' to  expect  in  the  Orinoco  and 

the  Ganges. 

/  *   ■ 

'C)  pu  173.—'*  The  most  vigoratLS  of  Oi£  productions  of  4he 

tropical  world." 

'  The'BerthoUetia  excelda  (Juvia)/of -the  fkmily  of  Myrtaeeae  (and 
'  placed  in  Richard  SchombtCrgk's  proposed  division  of  Leoythideaa), 
was  first  described  by  Bonpland  and  myself  in  the  ^^  Plantes  ^tii- 
BOxialeB/'  t.  i.  1808^  p.  122^  tab.  36.  This  gigantic  and  magnifi- 
eeut  tree-o£S3rS;  in  the  perfect  formation  of  its  cocoa-like^  round^ 
thiok^  woody  fruit  enclosing  the  three-cornered  and  also  woody 
0eed-ve£^ls^  the  most  remarkable  example  of  high  organic  develop- 
ment.^ ^The  Bertiiolletia  grows  in  the  forests  of  the  Upper  Orinoco 
between  the  Padamp'and  the  Ocamu^  near  the  mountain  of  Mapaya^ 
and  also*  between  the  riveiis  Amaguaea  and  G^ehette.  (E.61ation 
historique^'tii.  pp.  474,  496,  558-662.) 

'  *»  ■  ■      '  -  .      , 

(*)  f.  173.-—-"  Cfrass  stalks  having  joints  aiove  dghteeu  feet  long 

from  knot  to  hnot" 

* 

Robert  Schomburgk,  when  visiting  the  small  mountainous  country 
of  the  M^onkongs^  on  his  way  to  Esmeralda,  was  so  fortunate  as  to 
determine  the  speciei^  of  Arundinaria  which  furnishes  Ijie  material 
for  the  blowpipes  or  tqbes  through  which  the  Indians  discharge 
their  arrows.  J9e  si^  of  this  plant :  ^^^  It  grows  in  large  tufts  like 
th^Ballibusa^  the  first  joint  rises  without  a  knottoa'height  of-^m 
16  to  17  feet  before  it  begins  to-put  &rth  leaves.  The  enthre  height 
of.  the  Arundinaria,  as  it  grows  at  the  foot  of  the  great  mountain  of 
Maisyaca,  \A  from  SO  to  40  feet,  with  a  thickness  of  scarcely  half  an 
inch  -^ameter;  The  top  is  always  inclined.  This  kind  of  grass 
is  'peculiar  to  the  sandstone  mountains  between  the  y entuari,  the 
Paramu  (Padamo),  and  the  Mavaca*  The  Indian  name  is  Curata, 
and  hence,  from  the  exceUenqe  ^f  these  far-famed  blow  tubes  of 
great  length,  the  Majonkongs  and  Guinaua^  of  these  districts  have 
17 
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r 


194  CATiUftACrS  OK  THE  OUHOOOi.  •     .  ^ 

been^entheflUDcsoftlieCiintaiialioii/'    (BdflniiiflvBiaiBd 
am  Ormoeo^^  4al.) 

The  kkes  of  tiiese  i^ons  (some  of  wUdi  hftve  had  tbeir  leil  uy 
much  exaggerafed  by  theoretical  geognphens,  while  the  ^^^^Ky^^  of  ' 
others  is  purely  imaginary,)  may  be  divided  into .  two  gronps.  !Dhe 
first  of  these  groups  oomprises  the  lakes^'  whether  reiJ  or  imagbngr^ 
placed  between  Esmeralda  (the  eestenmost  mission  on  the  Ufpcr 
Qiinooo)  and  the  Jtio  Branco;  and  the  leeond,  thoae  UBoaied  to 
exist  in  the  cGstriet  between  tlie  Bio  Branooand  fVeBch^.Diiteh,  and 
British  Guiana.  This  general  view,  of  which  travellen  should  never 
lose  ng^ty  shows  that  the  qnestion  of  whether  tiiere  is  yet  a  Lib 
Parime  east  of  the  Bio  Branco,  other  ihan  the  Lake  Amncn,  seen 
by  Hortsmann,  Santos,  Colonel  Barata,  and  Schombiirgky  has  jdo- 
ihing  whatever  to  do  with  the  problem  <tf  the^nrces  of  the  Orinooo. 
As  the  name  of  my  friend,  the  fonner  diieetor  of  the  hydrographk 
oflice  at  Madrid,  Bon  Felipe  Bania,  is  deservedly  oi  great  weight  yfk 
gec^raphy,  the  impartiality  which  ought  to  preside  ovet  every  sckn* 
tific  investigation  makes  me  feel  it  a  duty  to  recall  that  thia  leamed 
man  was  inclined  to  the  view,  that  there  must  be  lakes  west  of  the 
Bio  Bmnco  and  not  fax  £rom  the  sources  of  the  Orinoco.  He  wrote 
to  me  from  London,  a  short  time  before  his  death:  ^I  wi^h  you 
were  here,  that  I  might  converse  with  you  on  the  subject  of.  the 
geography  of  the  Upper  Orinoco,  which,  has  occupied  you  90  mnch. 
I  have  been  so  fortunate  as  to  rescue  from  entire  destruction  the 
papers  of  the  general  of  marine,  Den  Jos6  Solano,  fiither  of  the 
Solano  who  perished  in  so  m^ancholy  a  manner  at  Cadii.  These 
documents  relate  to  the  boundary  diviaon  between  the  Spaniazds 
and  the  Portuguese,  with  which  the  elder  Solano  had  been  ohaxged| 
in  eonjunction  with  Chef  d'Escadron  Yturriaga  and  Don  Vieente 
Doz,  since  1754.  In  all  these  plans  and  sketches  X  Bee  a  lAgioa 
Parime,  represented  sometimes  as  the  source  of  the  Orinooo,  and 
sometimes  quite  detached  firom  that  river.  Are  we,  then,  to  adioit 
the  existence  of  another  lake  north-east  of  Esmeralda  V* 

Loffling,  the  celebrated  pupil  of  LinnsBtis,^  came  to  Qumana^as  tbe 
boianiat  of  the  booBdary  expe^^icm.  fibo^%  %Un4ed  to.    Afiter  tn^ 
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^(^sinj^liio  miflrionB  on  tihe  Pkita  and  the  Garoni,  Ite  died  on  the 
of  Febmary,  17^^^  at  the  mission  of  Santa  Eulalia  de  Muni- 
.a  little  to,  the  sooth  of  the  confluen^je  of  the  Orinoco  and  the 

Ckuroiu.     ThjB  documentB  of  which  Bausa  speaks  ure  the  same  as 

^oseon  which  the  ^reat  map  of  De  la  Cruz  Olmedilla  is  based, 
^ey  bonstitate  the  type  of  all  the  maps  which  appeared  in  England, 
Xnace^  and  Qermany,  np  to  the  close  of  the  last  century;  and  they 
also  Berreid  fbt  the  two  maps  .drawn  in  1756  by  Peter  Caulin)  the 
histerian  of  Solbino's  expedition^  and  by. an  unskilftil  compiler,  M. 
de  SnTFille,  Keeper  of  the  Archives  of  the  Secretary  of  State'B  office 
at  Bfadrid.  The  diseordance  between  these  maps  shows  the  little 
dependence  whiclbcan  be  placed  on  the  surveys  of  the  expedition ; 
besides  which^  Caulin's  acute  remarks  lead  us  to  perceive  the  cir- 
cnibstances  which  gave  occasion  to  the  fiction  o£  the  Lake  Pkrime; 
and  Surville's  map,  which  accompanies  his  work,  not  only  restores 
ithis  lake  under  the  name  of  the  White  Sea  and  of  the  Mar  Dorado, 
but  also  adds  another  lake,  from  which,  partly  through  latend  out- 
lets, the  Orinoco,  the  ^pa,  and  the  Ocamo  issue.  I  was  able  to 
satisfy  myself  on  ijie  ^t  of  the  fact,  well  known  in  the  missions, 
that  Don*  Jos^  Solano  went  indeed  beyond  the  cataracts  of  Atures 
and  Maypures,  but  not  beyond  the  confluence  of  the  Guaviare  and 
the  Orinoco,  in  lat.  4?  3'  and  long.  68°  9';  that  the  instruments 
of  the  Boundary  Expedition  were  not  carried  either  to  the  Isthmus 
of  the  Pimlchin  and  the  Rio  Negro,  or  to  the  Cassiquiare;  and  that 
ev^n  on  the  tipper  Orinoco  they  were  not  taken  above  the  mouth  of 
the  Atabapo.  This  extensive  country,  in  which  previous  to  my 
journey  no  exact  observations  had  been  -attempted,  had  been  tra- 
v«sed  since  the  time  c^  Solano  only  by  a  few  soldiers  sent  in  search 
<^  discoveries;  and  Don  Apolinario  de  la  Fuente  (whose  journals  I 
obtained  firoin  the  archives  of  the  province  of  Quiros)  had  collected, 
withont  critical  discrimination,  -from  the  lying  tales  told  by  Indians, 
whatever  could  flatter  the  credulity  of  the  governor  Centurion^  No 
member  of  the  expedition  had  seen  any  lake,  and  I>(Mft^  Apolinario  had 
not  advanced  farther  than  the  Gerro  Yumariquin  and  the  Gehette. 

Having  now  established  iiiroughout  the  extensive  district,  to 
which  it  is  desired  to  direct  the  inquiring  zeal  of  travellers,  a  divid- 

iD£  line  bounding  the  ba^ia  of  the  BioBi«Q[ico/\\>^^t<sai^^is^\j^ 


.-  >  ^ 
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KiDjrk.  tittfi  f sr  a  caiturj  psst  no  idi  iii.  hu  takea  phee  in  oar 
geojKnphital  iaMfwiedg<e  f4  tii«  covntrr  vest  of  tins  ¥allej  between 
61  .p  aiki  65 i=  W.  knginxfie.  Tbe  attempcs  lepeitedlj  made  by 
ibe  goTemmem  c^  Spaniftb  GabjuL  asee  tbe  expeditions  of  Itorria 
and  S>bii9.  to  reack  anti  t*>  paa  tbe  I^canima  mountains,  baTB 
eolj  prodoced  xeir  incon^lefabie  resBlt&  Wben  tbe  Spaniardi^ 
in  traTelling  to  the  missions  of  tbe  Caialonian  CapncbiBr  monks  of 
Barceloneta  at  tbe  confiaence  of  tbe  Caroni  and  tbe  Bio  Puignay 
aicended  tbe  boter  nver^  in  going  sontbwaid.  lo  ilB  jundiMi  wiA 
tbe  ParagmmiLsi.  tbej  founded  at  tbe  mt  ai  tbe  latter  jmctian  tbe 
miasion  of  GmrvaHj  wbicb  at  first  receired  tbe  pompons  nimie  of 
Cindad  de  Guiiion.  I  place  it  in  abont  4|^  of  nortb  latitude.  From 
fbence  tbe  governor  Centari<»iy  stimulated  b j  tbe  exaggerated  ao- 
coimts  giren  by  two  Indian  cbiefe^  Paranacaie  and  Arimnifaja^ 
of  tbe  powerful  nation  of  tbe  Ipomcotoe,  to  seareb  for  £1  Boratdo^ 
prosecuted  wbat  were  tben  called  spiritual  conquests  still  fiffUier, 
and  founded,  beyond  tbe  Pacanuma  mountains  tbe  two  vilkgeg  of 
8anta  Eoea  and  San  Bantista  de  Caudaeacla;  tbe  former  on  tiie 
bigber  eastern  bank  of  tbe  Uraricapaia,  a  tributary  of  tbe  Uraricuen 
wbicb,  in  tbe  narratire  of  Rodriguez,  I  find  called  Rio  Curaricara; 
and  the  latter  ax  or  seven  German  (24  or  28  Englisb)  geographical 
miles  farther  to  the  east  south-east.  The  astronomer  of  the  Porta- 
gnese  Boundary  Commission,  Don  Antonio  Pires  de  Sylva  Pontes 
Leme,  captain  of  a  firigate,  and  the  captain  of  engineers,  Don  Kicardo 
Enmco  d' Almeida  de  Serra,  who,  between  1787  and  1804^  surveyed 
vitb  the  greatest  care  the  whole  course  of  the  Eio  Branco  and  its 
upper  branches,  called  the  westernmost  part  of  the  Uraricapara,  the 
**  Valley  of  Inimdation/'  They  place  the  Spanish  mission  of  Santa 
Epsa  in  3°  46'  N.  lat.,  and  point  out  the  route  which  leads  from 
thence  northward  across  the  chain  of  mountains  to  the  Cano  Ano- 
capra,  an  affluent  of  the  Paraguamu^,  by  means  of  which  one  passes 
from  the  basin  of  the  Rio  Branco  to  that  of  the  Caroni.  Two  maps 
of  these  Portuguese  officers,  which  contain  the  whole  details  of  the 
trigonometrical  survey  of  the  windings  of  the  Rio  Branco^  the  Ura- 
ricuera,  the  Tacutu,  and  the  Mahu,  have  been  kindly  communieated 
to  Colonel  Lapic  and  myself  by  the.  Count  of  Linhares.  These  valu- 
Bble  unpubliahed  documents  of  ^\iie\ilWi^  ixvad*^  nse^  are  in  the 
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liandfl  of  t^  learned  gBographer^  who  began  a  considerable  time  ago 
<»  haye  them  engraved  M  ius  own  expense!  The  Portnguese  some- 
^times  giye  the  name  of  Kio  Parime  to  the  whole  of  tbe'Rio  Branco, 
and  abmetimefi  confine  that  denomination  to  one  l^ranch  or  taributary, 
the  Uraricti^ra,  below  the  CaSo  Mayari  and  above  the  old  mi^on 
of  San.  Antonio;  As  the  words  Paragon  and  Parime  signify  water^ 
great  watep,  kke,  or  sea^it  is  not  surprising  to  find  them  so  often 
repeated -among  -liaticms  at -a  distance  from  each  other^  the  Omagnas 
on  the  Upper  Maranon^the  Western  Guaranis,  and  the  Oaribs.  In 
all  parts  o^  the  worid,  a^I  have  already  temaiiked,  the  largest  rivers 
are  called' by  those  who  dwell  on  their  banks  "The  River,"  without 
any  distinct  and  peculiar  appellation.  Paragua,  the  name  of  a  branch 
of  the  Caroni,  is  also  the  name*  given  by  the  native^  te  the  Upper 
Orinoco.  The  name  Qrinucu  is  Tamanaki;  and  Diego  de  Ordaz  first 
heard  it  pronounced  in  1531,  idien  he  ascended -the  river  to  the 
moutb  of  the-Meta.  Besides  the  "Valley  of  Inundation/'  above 
spoken  oi^  we  find  othidr  large  lakes  or  expanses  of  water  between 
the  Bio  Xumuru'  and  the  Parime.  One  of  these  belongs  to  the 
Tacfitu  BiveF,'and  the  other  to  the  Uraricuera;  Even  at  the  foot 
of  the  Pacaraima  mountains  the  rivers  are  subject  to  great  gperiodieal 
overflows;  and  the  Lake  of  Amucii,  which  will  be  spoken  of  more* 
in  the  sequel,  imparts  a  similar  character  to  the  country  at  the  cOm- 
mencement  jof  the  plains.  The  Spanish  missions  of 'Santa  Bosa  and 
San  Bautistft  de  Gandacacla  or  Oayacaya,  founded  in  the  years  1770  ' 
and  1773  by  the  Governor  Don  Manuel  Centurion,  wei^e  destwjlril ' 
hefote  the  close  yA  the  century,  and  since  that  period  no  fresh  al^ 
tempt  has  been  made  to  penetrate  from  the  basin  of  the  Caroni  to 
the' southern  deeUvity  of  the  Pacaraima  mountains^ 

!I^e  territbipy  east  of  the  valley  of  the  Kio  Branco  has  of  late 
years  been  the  subject  of  some  successful  exa]!hination.  Mr.  Hill- 
iiouse  navigated  th^  Masdaruni  as  far  as  the  Bay  of  Caranang,  from 
whence,  he  says,  a- path  would  have  conducted  the  traveller  in  two 
days  to  the  sources  df  the  Massamni,  and  in  three  days  to  streamd 
flowing  into  the  Rio  Brancio.  '  In  regard  to  the  windings  of  the 
great  river  Massaruni,  de^cribed  by  Mr.  Hillhouse,  ihat  gentleman 
remarks^- in' a  tetter  written  to  me  from  Demerara  (January  1  j  1831), 
that  <*  the  Massaruni  beginning  from^  its  source  flows  first  to  the 

17* 
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west,  then  to  the  north  for  one  d^cpe  of  hstikude,  sftenratds  ahnoet 
200  ikiglish  miles  to  the  east,  and  finally  north  «id  NKB.  tQ  ile 
junction  with  the  Esseqniho."  As  Mr.  HillhoDse  iras  nnable  tD 
reach  the  soathcan  decliVity  of  the  Pacaiaima  chain,  he-  was  not 
acquainted  with  the  Amnca  Laket  he  says  himgelf^  in  Bis  piinied 
account,  that  '^  from  the  informati<m  he  had  gained  from  the  Aor 
caonais,  who  c<Mi8tantlj  traTerse  all  the  country  between  the  diore 
and  the  Amazons  River,  he  hid  become  satisfied  that  there  is  no 
lake  at  all  in  these  districts."  Tins  statement  occasioned  me.  some 
surprise,  as,  it  was  in  dkect  contradiction  to  the  yiews  which  I  had 
finmed  respecting  the  Lake  of  Amucn,  frtmi  which  the  Gano  Piian 
flows  aec(»rding  to  the  narraiiTes  of  H^tsmann,-  Santos,  and  Eotf - 
gnez,  whose  accounts  inspired  me  with  the  more  ccmfid^ioe  becatise 
they  agree  entirely  with  the  recent  Portuguese  manuscript  maps. 
Finally,  after  five  years  of  expectation^  Sir  Robert  Schoinburgk's 
journey  has  dispelled  all  doubts.  ^  - 

''It  is  difficult  to  believe,'^  says  Mr.  Hillhouse,  in  his  interesting 
mem(Mr  on  the  Massaruni,  ''that  the  report  of  a  great- inland  -WsAst 
is  jentirely  without  foundation.  It  seems  to-me  possible  that  the 
followixig  (sfcumstances  may  have  given  occasion  to  the  belief  in  the 

*  e.?istence  of  the  fabulous  Lake  of  the  Parime.  .  At  some  distance 
from  the  fallen  rocks  of  TebocO)  the  waters  of  the  Massaruni  appear 
to.tho  eye  as  motionless  as  the  tranquil  surface  of  a  lake.  K  ata 
more  or  less  remote  -  epoch  the  horizontal  sthitnm  of  granite  at  Te- 
boco  had  been  perfectly  compact  and  unbroken,  the  waters  must  have 
stood  at  least  fifty  feet  above  their  present  level,  and  there^  would 
thus  have  been  formed  an  immense  lake,  ten  or  twelve  En^ish  mfles 
broad  and  1500  to  2000  English  miles  long''  (Nouvelles'AnnaleS 
des  Voyages,  1836)  Sept.,  p.  316).  It  is  not  solely  the  vast  extent 
of  this  supposed  inundation  which  prevents  me  from  accepting  this 
explanation.  I  have  seen  plains  (the  I<lanos),  where>  during  the 
rainy  season,  the  overflowing  of  the  affluents  of  the  Orinoco  annually 
cover  with  water  a  space  of  400  German  geographical  square  miles 
(equal  to  6400  English  geographical  square  miles).  At  such  tunes 
the  labyrinth  of  branches  between  the  Apure,  the  Arau(»,'  the  Ca- 
panaparo,  and  the  Sin^ruco  (see  Maps  17  and  18  of  iny  Geographical 

and  Physical  Afclas}^  can  no  longeac  \)e'^a»fte^^iQt  ^iJaft  ^i^ftxate  counes 


ANVOTATIOIfS  AND  ADDITIONB.  199 

are  obliterated^  aii<d  all;appearB  one  vast  lake.  But  the  &ble  of  the 
Dorado-  of  the  Eurime,  and  of  the  White  Sea  or  Lake  of  the  Parime, 
belongs  historicallj,  as  I  endeavored  to  show  in  another  work  thirty 
jsearB  ago^to  an  entirely  different  part  of  Guianay  namely^  to  the 
country  south. of  the  Pacaraima 'monntains ;  and  originated  in  the 
shining  appearance*  of.  the  micaceous  rocks  of  the  Ucucuaino,  the 
name  of-  the^Bio  Parime  (Bio  Bianco)/ the, overflowings  of  the 
tributaries- of  that  river^  and  especially  the  existence  of  the  Lake  of 
Amucu,  which  is  in  the  vicinity  of  the  Bio  Bupunuwini  or  Bupunuri^ 
and  is  connected  through  Ihe  Pirara  with  the  Bio  Parime. 

I  have  seen  with  pleasu^  that  the  travels  of  Sir  Bobert  Schom* 
burgk  have  fully,  confirmed  these  early  views.  The  part  of  his  map 
which  gives  t^e  course  d  the  Essequibo  and  the  Bupunuri  is  entirely 
new^  and  of  great  geographical  importance.  It  places  thePacaraima 
chain  in  8°  52'  to  4°  north  latitude  (I  had  given  it  4°  to  4°  10'), 
and  makes  it  reach  -  the  confluence  of  the  Essequibo  and  the  Bupu- 
nuri, in  S?  67'  K.  lat.  ahd  60°  23'  W.  long,  from  Paris  (58°  1'  from 
G-reenwich).  -  I  had  placed  this  spot  half  a  degree  too  ^  to  the 
north.  Sir  Bobert  Schomburgk  calls  the  last-named  river  Bupu- 
nuni,  acccMrdip^'  to  the  pronunciation  of  the  Macusis;  he  gives  as 
synonymes  of;B;upuniri^  Bupunuwini  and  Opunimy,  the  Carib  tribes 
in  these  (Mstriqts  having  much  difficulty  in  articulating  the  sound  of 
the  letter  r.  The  situatiqn  of  Lake  Amucu  and  its  relations  to  the 
Mahu  (Maoil)  and  Taicutu  (Tjicoto)  are  quite  in  accordance  with  my 
map  of*  Columbia  in  1825.  We  agree  equally  well  respecting  the 
latitude  of  the  Jake,  which  I  gave  3*^  36',  and  "which  he  finds  to  be 
3°  33'  ;but  the.Cafio  Pirara- (Pirarara),  whicK  coi^iect^  the  Lake  of 
Amucu  with  the  Bio  Branco,  flows  from  it  to  the  north,  instead  of 
to  the  west,  as  I  had  supposed.  The  Sibarana  of  my  map„of  which 
Hortsmann  places  the  source  near  a  fine  mine  of  ropk-erystal,  a  little 
to  the  north  of  the  Ceriro  Ucucuamo,  is  the  Siparuni  of  Schomburkg's 
map.  His  Waa-Ekuru  is  the-Tavaricuru  of  the  Portuguese  geo- 
graphei  Pontes  Leme;  it  is  the  tributary  of  the  Bupunuri,  which 
approaches  nearest  to.  the  Lake  of  Amucu. 

The  following  remarks  from  the  narrative  of  Bobert  Schomburgl^ 
throw  some  light  on  the  subject  before  us.  "  The  Lake  of  Amucu," 
gays  this  traveUei>  ^'w  incontestably  the  nncHeiiB  ol  \kQ\a&r 


ITAimne'f  w^  m  174i^.}  ^^TW  Finn  wemm  fnm  «k»  kkenot 
M)tlb-w«8l  «f  die  lB£aB  Tilfa^  of  FinsBr  sMi  Ub  iito  «k»  Iboa 
c-lUnL  Hie  hfft ii«wi  gfg, fam  wA  miaoMlioa  islww 
flUe  lo  prtber,  rins  m  die  Bflidi  ale  of  Ae  FmhiA  Bominii^ 
die  eaeteruBMt  pnt  of  wUcfc  €^  Jttuw  a  ke^kk  cf  1500  F^^ 
^  ramd  naHbers  1600  En^iA)  fecL  TW  flonen  ijf  die  Milra 
aire  on  a  phteaa,  fromrkacek  ifaiwdgia  a  be  ^nteffidl  eiDed 

Corona.  We  ipefe  alwHl  to  Tint  Air  &II  wkem  at  die  tiiM  Ai j  of 
mgg^gnrHnwtotheiiicmirtahiit  Aewrlriiftwof  oneof  myg^^ 

oU^ed  OS  to  leton  to  die  sladoB  nmr  Lake  Aanica.  Tlie  Mab« 
kae'^bbek"  orcofiee-lifOiriiw^ei^aiiditBCBneiitisBQre  i^addiai 
dni  of  the  BiipiuiurL  -  Li  tlie  iMmiitaHiB  tfaron^  iriuch  H  niilni 
it0  wa J  it  is  about  00  jaids  favoad,  and  its  eBTiroiis  aie  remaiioljlj 
pMtaresqiie.    This  Tdkj,  as  well  as  the  banks  cf  die  Buiobiiro^ ' 

whidi  flows  into  die  Sipanmi,  are  inhabited  bjChelfaeoBis.  hi 
April,  die  whole  of  die  saTamtths  aie  overflowed,  and  pieaent  tiie 
pecoliar  f^ienomenon  of  die  watets  bdongiiig  to  different  merbasi^ 
being  intermixed  and  united.  The  enonnoos  eztcait  <^  this  tempo* 
raiy  inundation  may  not  impfobablj  hxve  ^ren  occasion  to  the  stoij 
of  the  Lake  of  Ruime.  Daring  the  rainy  season  there  is  fioimedia 
die  interior  of  the  country 'a  water  communicatioQ  between  the'EsBe- 
qnibo,  the  Rio  Branoo,  and  Gran  Para.  Some  groaps  of  trees,  whidi 
rise  like  oases  on  the  sand-hills  of  the  savannahs,  assume  sM;  the  time 
of  the  inundation  the  character  of  islands  scattered  over  die  exten- 
fflve  lake;  they  are,  no  doubt,  the  Ipbmnoena  Ishuids  of  Don  Anto- 
nio Santos." 

In  ]y  Anville's  manuscripts,  which  his  heirs  have  kindly  permitted 
me  to  Examine,  I  find  that  the  surgecm  Hortsmann,  of  Hildesheim, 
who  described  these  countries  with  great  care,  saw  a  second  Alpine 
lake,  which  he  places  two  d&ys*  journey  above  die  confluence  of  tiie 
Mahu  with  the  Rio  Parime  (Tacutu?).  It  is  a  lake  of  black  water 
on  the  top  of  a  mountain.  He  distinguishes  it  clearly  from  the  Lake 
'  mucu,  which  he  describes  fts  "covered  with  reeds."  The  nir- 
I  of  Hortsmanin  and  Santos  are  as  far  as  the  Portuguese 
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xu^nscript  maps  of>  the  bureau  de  la  Marine  at  Bio  Janeiro  firom 
indicating  or  adiuitting  a  constant  connection  between  the  Eupnnnri 
and  the  Lake  of  Amucu.  In  D' Ante's  maps^  theTiyers  are  better 
drawn  .in  the  first  edition  of  his  South  America^. published  in  1748, 
than  in  the  more  widely  circulated  edition  of  1760.  Schomburgk's 
trayels  have  cQmpletely  established  this  general  independence  of  the 
basins  of  the  Rupunuri  and  Ihe  Essequibo ;  but  he  remarks  that 
during  the  rainy  season  the  Bio  Waa-Ekuru^  a' tributary  of  the  Bu- 
punuri^  is  in  connection  with  the  Cano  Pirara.  Such  is  the  state  of 
these  rivet  basins^  which  are,  as  it  were,  still  imperfectly  developed, 
and  are  fdnio^t  entirely  without  Separating  ridges. 

The  Eupunuri  and  the  village  of  Anai  (lat.  3?  56',  long.  68?  34') 
are  at  present  recognized  as  the  political,  boundary  between  the 
British  smdthe  Brazilian  territories  in  these-  uncultivated  regions. 
Sir  Bobert  Schbmburgk  jnakes  his  chronologically  determined  lon- 
gitude of  the.  Lake  of  An^ucu  depend  on.  the  mean  of  several  lunar 
dsstances  (east  .and  west)  measured  by  him  during  his  stay  at  Anai, 
where  he  was  detained  some  time  by  severe  illness.  His  longitudes 
for  these  points  of  the  Parime  are  in  general  a  degree  more  easterly 
thai^  the  longitudes  of  my  map  of  Columbia.  I  am  far  from  throw- 
ing any  doubt  on  the  observations  of  lunar  distances  taken  at  Anai, 
and  would  only  remark  thaf^their  calculation  is  important,  if  it  is 
desired  to  carry  the  comparison  from  the  Lake  of  Amucu  to  Es- 
meralda, which  I  found  in  long.  68°  23'  19"  W.  from  Paris  (66° 
2V  19"  G?.). 

We  see,  then,  the  great  Mar  de  la  PsHima-^which  was  so  difficult 
to  displace  from  our  maps  that,  after  my  return  from  America,  it 
was  still  set.  down  as  having  a  length  of  160  JEnglish  geographical 
miles^-^reduced  by  the  result  of  modem  researches  to  the  little  Lake 
of  Amucu,  of  two  or  three  miles  circumference.  The  illusions  cher- 
ished for  i^early  two  centuries  (several  hundred  lives  were  lost  in* 
the  last  Spanish  expedition  for  the  discovery  of  El  Dorado,,  in 
1776,)  have  thus  finally  terminated,  leaving  some  results  of  geo- 
graphical knowledge  as  their  fruit.  In  1612,  thousands  of  soldiers 
perished  in  the  expedition  undertaken  by  Ponce  de  Leon  for  the 
discovery  of  the  "  Fountain  of  Youth,''  supposed  to  exist  in  one  of 
the  Bahama  Islands  called  Bimini,.and  which  is  not  to  be  found  or 
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cor  maps.  Thb  Ei^pedition  led  to  the  ^oonqoest  of  Floiidi^  a&d  t^o 
the  knowledge  6f  the'  great  current  dT  the  Gulf  Stream,  whi6h  issaes 
forth  through  the  Bahama  diadnel.  The  thirst  for  treacmreS;  aii.d 
ibe  desire  of  renovated  yooth^  stimolated  with  nearly  eqnai  force 
ihe  passions  and  cupidity  of  tha  nations  of  Europe. 

(»)  p.  175.—"  The  Puiguae,  (me^o/ihenoblett  of  palm  ttea," 

(Wipare  Humboldt^  Bonpland^  and  Kundi,  Nova  Genera  Plant, 
aoquinoot.  t.  i.  p.  315. 


(**)  p.  184.-r/^:7%tf  vomU  or  cemetery  oflm  extinct  fuxtkm." 

During  tiie  peiiriod  of  my  stay  in  the  foresto'  oC'the  Orinoco^  these 
caves  of  bones  were  examined  by  order  oi  the  court.  The  Mis- 
sionary of  the  Cataracts  had  been  unjustly  accused  of  having  dis- 
covered in  the  caves  treiasures  whidi  had  been  hidden  there  bj  the 
Jesuits  previous  to  thfeir  flight.  - 


-/ 


-« 
THE  NOCTOBNAL  UFE  OF  iNIKALS 

PRIMEVAL  FOREST. 


THE  NDCTUBNAL  LIFE  OF  ANIMALS    . 

IN  THB 

PRIMEVAL  FOREST. 

If  the  vivid  appreciation  and  sentiment  of  nature  which  differ  so 
greatly  in  nations  of  different  descent,  and  if  the  natural  character 
and  aspect  of  the  countries  which  those  nations  now  inhabit,  or 
which  have  been  the  scene  of  iheir  earlier  wanderings  or  abode, 
have  rerideriesd  different  languages  more  or  less  rich  in  wellii] 
and  characteristic  expressions  denoting  the  forms  of  mcH 
state  of  vegetation,  the  appearance  of  the  atmosphere,*lEftd  i 
tour  and  grouping  of  the  clouds,  it  is  also  true  that  long  use,  and 
t>erh^>s  their  arbitraiy  employment  by  literary  men^  have  diverted 
many  such  words  from  their  original  meaning.  Terms  have  been  gra- 
dually regarded  as  synonymous  which  ought  to  have  been  preserved 
distinct;  and  thus  language^  have  lost  part  of. the  vigor  and  the 
graee,  as  well  as  the  fidelity,  which  they  might  otherwise  have  been 
capable  of  imparting  to  descriptions'  of  natural  scenery  and  of  the 
characteristic  physiognomy  of  a  landscape.  With  the  view  of 
, showing  how  muoE  an.  intimate  acquaintance  and  contact  with 
Bsture,  and  the  wants  and  necessities  of  a  laborious  nomade  life^ 
may  increase  the  riches  of  a  language,  I  would  reball'the  numerous 
charaetedstio  appellations  which  may  be  used  in  Arabic  (f)  and  in 
Beman  to  distinguish  plains,  steppes,  and  deserts,  acconfling  as  they 
«e  quite  bare^  covered  iriiih  sand,  broken  by  tabular  masses  of  rc^l^, 
or  intCT^rsed  with  patches  of  pasturage,  or  with  long  tracts  octupied 
by  social  plants.  Scarcely  less  striking  is  it  to  observe  in,.  £he  old 
Castilian  idiom  (*)  the  many  expressions  afforded  for  describing  the 
physiognomy  of  motntain-masses,  alid  more  particularly  for  desig- 
'Aating'thodefeatiiieatAich,  recurring  in  every  zone  of  the  earth's 
18  •  '  It 
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flmfiMe,  annoonoe  firom  afiur  to  the  attentiye  bobolder.ihe  nature  of 
the  rock.  As  the  dedivities  of  the  Andes,  of  P^ra,  Chili,  and 
Mexico,  and  the  mountainous  parts  of  the  Canaries,  the  Antilles, 
and  the  Philippines,  are  all  inhabited  by  men  of  Spanish  descent, 
and  as  these  are  the- parts  of  the  earth  where  (with  the  exception, 
perhaps,  of  the  Himalaya  and  the  Thibetian  Highlands,}  the  man- 
ner of  life  of  the  inhabitants  is  most  affected  by  and  dependent  on 
the  form  of  the  earth's  sur&ce,  so  all  the  expressicms  which  the 
lioiguagc  of  the  mother  country  afforded  for  denoting  the  forms  of 
mountains  in  trachytic,  basaltic,  and  porphyritic  districts,  as  well  as 
in  those  where  schists,  limestones,  and  sandstone  axe  the  preyailing 
rocks^  have  been  happily  preserved  in  daily  use.  Under  such  influ- 
ences, eyen  newly-formed  words  beoome  part  of  the  common  treasure. 
Speech  is  enriched  and  animated  by  eyerything  that  tends  to  and 
promotes  truth  to  nature,  '^hether  in  rendering  the  impressions 
jADeiyed  through  the  senses  firom  the  contemplation  of  the  external 
jiporidy  or  in  expressing  thoughts,  emotions,  or  .sentiments  which 
bovD  {heir  ionrces  in  the  inner  depths  of  our  being. 

In  descriptions  of  natural  objects  or  scenery,^  both  in  the  manner 
of  viewing  the  phenomena,  ahd  in  the  dioiqe  of  the  expressions 
employed  to  describe  them,  this  truth  to  nature  must  ever  be  kept  in 
view  as  the  guiding  aim :  its  attainment  will  be  at  once  most  easily 
and  most  effectually  secured  by  simplicity  in  the  narration  of  what 
we  have  ourselves  beheld  or  experienced,  and  by  limiting  and 
individualiziBg  the  locality  with  which  the  narrative  is  connected. 
Generalization  of  physical  view^  and  the  statement  of  general  results, 
belong  rather  to  the  '^  study  of  the  Cosmos,"  which,  indeed,  must 
ever  continue  to  be  to  us  a  science  of  Induction;  but  the  animated 
description  of  organic  forms  (plants  and  animals),  in  their  local  and 
picturesque  relations  to  the  varied  surfsM^  of  the  earth  (as  a  small 
fragment  of  the  whole  terrestrial  life),  affords  materials  towards  the 
study  of  the  Cosmos,  and  also  tends  to  advance  it  by  the  stimulus 
or  injpulse  imparted  to  the  mind  when  artistic  treatment  is  applied 
to  phenomena  of  natiux)  on  a  great  scale.  .    . 

Among  such  phenomena  must  certaialy  be  classed  the  vast  fbrest 

region  which,  in  the  tropical  portion  of  South  America,  fills  the  great 

connect^  basins  of  the  Orinoco  and  xk^  ^\naxoBs.    K  the  name,pf 
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^B^^ibnQYal  foreeiy  or  ^Uiwald/'  whicA  has  of  late  yeais  been  so  prodi- 
SMlj  bestowed^  is  to  be'giyea  to  any  forests  on  the  6oe  of  the  earthy 
^Mme  can  claim  it,  perhaps,  so  strictly  as.  the  region  of  which  we  are 
speaking.  The  term  '^Unrald,''  primitive  or  fHuneTid  forest^'  aa 
well  as  Urseit-and  Uryolk — primitive  .age,  priiAitiYe  nation — are 
~  words  of  radier  indefinite  meaning,  tmd,  for  the  most  part^  only 
relative  import.  If  this  name  is  to  be  given  to  every  wild  forest  full 
oi  a  thick  .growth  of  trees  on  which  man  has  never  laid  a  destroying 
hand,  then  the  pheji(»Benon  is  one  which  belongs  to  many  parts  of 
the  temperate  and  cold  zcmes.  But  if  the  character  of  the  ^^  Urwald'' 
is  that  of  a  forest  so  tndy  impenetrable,  that  it  is  impossible  to  clear 
with  aa  axe  any  passage  between  trees  of  eight  or  twelve  feet 
diameter  f(nr  more  than  a  few  paoes,  then  suc^  forests  belong  exclu- 
sively to  the  tropical  regions.  ^  Nor  is  it  by  any  means,  as  is  often 
supposed  in  Europe,  only  the  interlacing  "  lianes'^  or  climbers  which 
make  it  impossible  to  penetrate  the  forest;  the  ^'lianes'^  often  form 
only  a  v^  small  portion  of  the  underwood.  The  chief  obstacle  is 
presented  by  an  undergrowth  of  plants  filling  up  every  interval  in  a 
20Qe  where  all  v^tatibn.  h&s  a  tendency  to  become  ligneous.  An 
impatient  desire/for  the  fulfilment  oi  a  long-cherished  wish  may 
sometimes  have  led-travdlers  who  have  only  just  landed  in  a  tropical 
country,  or  pei^haps  island,  to  imagine  that  although  still  in  the  im- 
mediate vicipity  of  the  sea-shore  they  had  entered  ^e  precincts  of  a 
primeval  forest,  or  ^'XJrwald,'^  such  as  I  have  described  as  impene- 
trable. In  this  they  deceived  themselves;  it  is  not  every  tropical 
forest  which  is  entitled  to  an  appellation,  which  I  have  scarcely  ever 
used  in  the  narrative  of  my  travels.;  although  I  believe  that  of  all 
investigators  of  nature  no^  living,  Bonpland,  Martins,  Poppig, 
Bobert  and  lUchard  Schomburgk,  and  myself,  are  those  who  have 
spent  the  longest  period  of  time  in  primeval  for^ts  ia  the  intisrior 
of  a  great  continent.        ^ 

Bich  as  is  the  Spanish  language  (as  I  have  already  remarked), 
in  appellations  of  distinct  and  definite  meaning  in  the  description 
of  nature,  yet  the  same  word  "  Monte'^  ik  employed  for  mountain 
and.  forest,  for^  oerro  (montana),  and  for  selva.  In  an  inquiry 
into  the  lane  breadth  and  greatest  easterly  Extension  of  the  chain 
of  the  Andes,  I  have  showed  how  this  twofold  signification  of  the 
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wc»rd  ^^monte"  led  to  the  mtrodnotion,  in  a  fine  and  ettensiTely 
j»ioulat«d  English  map  of  South  America,  <ii  high'  mountain  ranges, 
"where,  in  teality,  only  plains  exist.  When  the  Spanish,  map  of  La 
Cmz  Olmedilla,  which  has  served  as  the  foliation  of  so  many 
other  maps,  showed  "Montes  de  Cacao'^  ('),  ^ cacao  woods,"  Cor- 
dilleras were  made  to  rise,  akhoDgh  the  cacao  seeks  only  the  lowest 
and  hottest  localities. 

If  we  comprehend  in  one  general  view  the  wooded  region  whidi 
includes  the  whole  of  the  interior  of  South  America^  from  the  grassy 
stapes  of  Tenezuela  (los  Llanos  da  Caracas)  to  the  ^  Pampas  of 
Buenos  Ayres,  or  from  8°  north  to  19°  south  latitude,  we.  dbaH 
perceive  that  this  connected  forest  of  the  tropical  zone  has  an' extent 
unequalled  in  any  other  portion  of  the  earth's  surface.  Its  area  is 
about  twelve  times  that  of  Germany.  Traversed 'in  all  directions 
by  systems  of  rivers,  in  which  the  minor  and  tributary"  gtr^ams^ 
sometimes  exceed  our  Ehine  or  Danube  in  the  abundance  of  i^e? 
waters,  it  ewes  the  wonderfrd  luxuriance  of  the  growth  of  its  trees 
to  the  combined  influence  of  great  moisture  and  high  temperature. 
In  jthe  temperate  zone,  and  especially  in  Europe  and  Northern  Asia^ 
forests  may  be  named  from  partic^ar  genera  or  species,  which,  ^xm- 
ing  -together  as  social  plants  (plantas  sociales),  form  separate  and 
distinct  woods.  In  the  northern  forests  of  Oaks,  Pines,  and 
Birches,  and  in  the  eastern-  forests  of  Limes  or  Linden  trees^ 
usually  only  one  species  of  Amentacese,  Cotiiferae,  or  TiliaceaB,  pre- 
vails or  is  predominant;  sometimes  a  single  species  of  Needle^trees 
is  intermingled  with  the  fcdiage  of  trees  of  other  classes.  Tropical 
forests,  on  the  other  hand,  decked  with  thousands  of  flowers,  are 
strangers  to  such  uniformity  of  association ;  the  exceeding  variety 
of  their* flora  renders  it  vain  to  aisk  of  what  trees  the  primeval  forest' 
consists.  A  countless  number  of  families  are  here  crowded- together, 
and  even  in  small  spaces  individuals  of  the  same  species  aye  ntrely 
associated.  Each  day,  and  at  each  change  of  place,  new  &rms 
present  themselves  to  the  traveller,  who,  however,  often  finds  that 
he  C£^nnot  reach  the  blossoms  of  trees  whosp  leaves  and  ramificationB 
had  previously  arrested  hi&  attention.  - 

The  rivers,  with  their  countless  lateral  arms,  afford  the  only  routes 
fy  wblob  the.  country  can  be  travetseiSt.    ^\?«wsol  \^  Qrin^eof  1ii6 


IN'THS  PBIMinrAti  jraREST.  209 

Ctassiqaiai^B;  and  the  Rio  Negro^  astronemical  observations/ ai)d 
where  .tiiese  were  wanUng^  determinations  by  compass  of  the  direo*> 
ti<niM)f  die  rivers,  regpectively  showpd  ns-that  two  lonely  mission 
villages  might  be  only  a  few  miles  apart,  and  yet  that  the  monks, 
when  .they  w&hed  to  visit  each  other,  could  only  do  so  by  spending 
a  day  and  ->a  half  in  following  the  windings  of  small  streams,  in 
canoes  hollowed  out  of  the  trunhs  of  trees.  A  strildng  evidence  of 
the  impenetrability  of  particuhp:  parts  of  the  fwest  is  afforded  by  a 
trait  related  by  an  ludian  of  tlie  habits  of  the  large  American  tiger, 
or  pantlier-like  j^^uar.  While  in  the  Llanos  of  Yarinas  and  the 
Meta,  and  in  thb.  Pampas  6f  Buenos  Ayres,  the  introduotion  of 
Eurc^an  cattle,  horses,  andmtdes  has  enabled  the  beasts  of  "prey 
to  find  an  abundant-  subsistence — so  that,  since  the  first  uiiscovery 
of  America,  their  numbers  have  increased  exceedingly  in  tho'se  ex- 
tended and  treeless  grassy  steppes^— their  congeners  in  the  dense 
forests  aropnd  the  sources  of  ^e  Orinoco-lead  a  very  different  and 
fer  less  easy  life.  In  a  bivouac  near  the  junction^of  the  Cassiquiare 
with  die  Orinoco  we  liad  had  the  misfortune  of  losing  a  large  dog, 
to  which  we  f  were  much  attached,  as  the  most  faithful  and  affec- 
donate  companion  of  our  wanderings.  Beipg  still  uncertain  whether 
Jhe  had  been  actually  killed  by  the  dgers,  a  faint  hope -of  recovering 
him  ihduced  us;  in  returning  from  the^mission  of  Esmeralda  through 
the  ffwarms  of  musquitoes  by  which  it  is  infested,  to  spend  another 
liight  at  the  spot  where  we  had  so  long  sought  him  in  vain.  .;;  We 
heard  the  cries  of  the  jaguar,  probably  the  very  individual  which 
we  inspected  of  the  deed,  extremely  near  to  us;  and-  as  the' clouded 
sky  made  astronomical  observations  im{k)ssible,  we  passed  part  of 
the  night  in  making  our  interpreter  (lenguaraz)  repeat  to-  us  the 
aooounts  given  By  oiir  nadve  boat's  crew  ^f  the  tigers  of  the  country. 
The  '^ black  jaguar*'  was,  they  said,  not  unfrequently  found  there; 
it  is  the  largest'  and  most  bloodthirsty  variety,  with  black  ^p'ots 
scairoely  distinguishable  on  its^  deep,  dark-brown  ^n.  It  lives  at  the 
foot  of  the  mountains  of  Maraguaca  and  Unturan.  One  of  the  In- 
dians, of  the  Durimund  tribe  then  related  to  us  that  jaguars  are  often 
led,  by  their  love  of  wandering  and  by  their  rapaoilyy  to  lose  them- 
selves in  such  impenetrable  parts  of  the  forest  that  they  can  no 
longer  kunt  alon^  the  ground;  and'  live  iuBteaA  m  t\i^  Xxsftfty^V^jft 

18* 
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ikey  are  t}ie  terror  of  the  families  of  IIIOIlkey^'  tuid  of  tiie  prehen- 
sile-tailed viyerra^  the  Cercoleptes..  I  borrow  these  notices  &om 
joomf^ls  written  at  the  time  in  Qerman^  and  which. were  not  entirely 
exhausted  in  the  Narrative  of  my  Travels^  which  !•  published  m  the 
French  language.  They  contain  a  detailed  description  of  the  irao-  . 
tumal  life^  or  perhaps  I  ndght  rather  say,  the  noctum^  Yoio^  of 
the  wild  animals. in  the  forests  c(  the  torrid  zone;  which  appears  to 
me  particularly  suited  to  form  part  of  a  work  bearing- the.  title  of  the 
present  volumes.  .  That  which  is  written  down  on  tihe  spot,  either  in 
the  immediate  presence  of  the  phenomena,  or  soon,  after  the  recep- 
tion of  the  impressions  which  they  produce,  m&y  fX  least  lay  elaim 
to  more  life  and  freshness  than  can  be  expected  in  recollections. 

Descending  from  west.  to.  east  the  Bla  Apure,.the  overflowings 
of  whose  waters  and  the  inundations  produced' by  thiem  M[^are  noticed 
in  the  chapter. on  Steppes  and  Desert,  we  arrived  at  i^  junction 
with  the  Orinoco.  It  was  the  season  of  low  water,  and  the  average 
breadth  of  the  Apure  was  only  a  little  more  than  twelve  hundred 
English  feet,  yet  I  found  the  Orinoca-at  the  confluence  of  the^wo 
rivers,  not  far  from  the  granite  rock  of  Curiquima,  where  J  was  able 
to  "measure  a  base  line,  still  upwards  of  11,480  French  (12,180^- 
glish)  feet  wide.  Yet  this  point,  i,  e,  the  Eock  of  Curiquima,  is 
four  hundred  geographical  miles  in  a  straight  line  from,  the  soMnd 
from  the  Delta  of  the  Orinoco.  Part  of  the  plains  watered  byihe 
Apu^e  and  the  Pagara  are  inhabited  by  tribes  of  the  Yaruros  and 
Achaguas,  who,  as  they  persist  in  maintaining  their  independence, 
are  called  savages  in  the  mission  villages  established  by  the  monks : 
their  manners,  however,  are  Bcaroely  more  rude  than  those  of  the 
liidianB  of  the  villages — ^who,  although  baptized,  and  living  "under 
the  bell^'  (baxo  la  compahaL),  are  still  almost  entirely  untaught  and 
uninstructed.  y 

On  leaving  the  Island  del  Diamante,  in  which  Zambos  who  speak' 
Spanish  cultivate  sugar-canes,  we  entered  on  scenes  of  nature  charac- 
terized by  wildness  and  grandeur.  The  air  was  filled  with  countless 
flocks  of  flamingoes  (Phcenicopterus)  'and  other  water  birds,  wMck 
appeared  against  the  blue  sky  like  a  dark  cloud  with  continuaUy  va- 
rying outlines.  The  river  had  here  narrowed  to  between  900  and 
1<$00  feet,  and  flowing  in  a  perfectly  straight  line,  foamed  a  kind  of 
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canal^  eiiolosed  oi^.  either  side  by  dense  wood.  .  The  margin  of  the 
fo)%8t  preeents  at  this  part  a  singolar  appearanee.  Iir  front  of  tli^ 
almost  impenetrable  wall  of  giant  trunks  of  Cassalpinia,  Cedrela,  and 
Desmant^us,  &ere  rises  from  the  sandy  rive^.beach^.with  the  greatest 
r^dlarity,  a  low  hedge  of  Sauso^  only  four  feet  high,  consisting  of  a 
^nailTshnib,  Hermesia  castaneifolia,  which  forms  a  new  genns  (*).  of 
the  jfiunily  of  Enphorbiaeead.  Some  slender  thorny  palms,  called 
by'the^^Nuiiajds  Piritu  and  Coroso  (perhaps  species  of  Martinezia 
and  Bactris),  stand  Uezt^  and  the  whole  resembles  «  dose,  well- 
pruned  garden  hedge,  having  only  occasional  openings  at  considerable 
distances  .from 'each  other,  which  have  doubtless  becfn  made  by  the 
lasgdi;  four-footed  beasts  of  the  forest,  to  gain  eaciy  access  to  the  river. 
O&e  sees,  more  especialljic^in.the  early  morning  and  at  sunset,rtbe 
American  tiger  or- jajgioar,  the  tapir,  and  th&peccary,.lead  their  young 
through  these  openings  to  the  river  to  drink.  '  When  starjblcd  by 
the  passing  ciuooe,  they  do  not  attempt  to  regain  the'  forest  by  break- 
ing fovcibly  through  the.bedge  which  has  been  described,  but  one  has 
the  pleasure  of  seeing  thede  wild  animals  stalk  leisurely  along  be- 
tween the.  river  and  the  hedge  for  four  or  five  hundred  paces,  until 
they  have  reached  the  nearest  opening,  when  they  disappear  :through 
it.  In  the  course  of  an  almost  uninterrupted  river  navigation  ctf  1520 
iphical  miles  on  the  Orinoco  io  near  its  sources,-  on  the  Gasra- 
j,  and  on  the  Rio  Negro — and  during  which  we  were  confined 
Sot  seventy-four  days  to  a  small  cano^^we  eijjoyed  the  repetition  of 
the  same  spectacle  at  mrmd  different  points,  and  J  may  add,  always 
with  new  delight.  There  came*  down  together,  to  drink,  to  bathe, 
i>r  to  fish,  groups  consisting  oi  the  most  different  classes  of  animals, 
the.:  larger  mammalia  being  associated  with  many  colored  herons, 
palamedeas,  and  proudly-stepping  curassow  and  cashew  birds  (Ctax 
Alector  and  C.  Pauxi).  "Es  como  en  elParaiso''-— it  is  here  as  in 
Paradise — said,  with  a  pious  air,  our  steersman,  an  old  Indian,  who 
had  been-  brought  np  in  the  house  of  an  -ecclesiastic.  The  peace -of 
the  golden  ^age*  was,  however,  &r  from  prevailing  among  the  animals 
of  this  American  paradise,  which  carefully  watched  and  avoided 
each  other.  '  The  Capybaraj  a  Cavy  three  or  four  feet  long  (a  mag- 
nified repetition  of  the  Brazilian  Cavy,  Cavia  aguti),  is  devoured  in 
the  river  by  the  crocodiles,  and  oi^  shoi^e  by  the  .tiger.    It  runs  so 
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indifferently  that  we  were  itoveral  times  able  to  catek  iiiiiyidtials 
firon^  among  the  nnmerons  herds  which  presented  themselyes; ' 

JBelow  the  mission  of  Santa  Bairbara  de  Ariehuna  we  passed  ^e 
night'  as  lisual^  undei*  the  op^n  sky^  on  a^  sandy  flat  on  the  bank  of 
the  Bio  Apure^  closely  bordered  by  the  impenetrable  forest.  It  was 
not  without  difficulty  that  we  succeeded  in  finding  dry  wood  to  kindle 
the  fire  with  which  it  is  always  customary  in  that  country  to  surround 
a  bivouac,  in  order  to  gaaid  against  the  attacks  of  liie  jaguar.  The 
Iiight  was  humid,  mild,  and  moonlight.  Several  crocodiles  approached 
the  shore;  I  think  I  have  observed  these  anknals  to  be  -attracted  by 
fire,  like  our  ^ray-fish  and  many  other  inhabitants  of  the  water.  The 
oars  of  our  boat  were  placed  upright  and  carefully  driven  into  the 
ground,  to  form  poles  from  which  our  hammocks  XK>tild. be  suspeiided. 
Deep  stillness  prevailed;  only  from* time  to  time- we. heard  th6' Mow- 
ing of  the  fresh-water  dolphins  (*)  which  are  peculiar  to  l^e  OriniHJo 
net-Work  of  rivers  (and,  according  to  Golebrooke,  to  the  Ganges  as 
&r  as  Benares),  whicb  &llowed^each  other  in  long  lines. 

Soon  after  11  o'clock  such  anlisturbanee  began  to  be  heard  in  ilie 
adjoining  forest,  that  for  the  remainder  qf  the  night  all'  sleep  was 
'  impossible.'  *  The  wild  cries  of  animals  appeared  to  rage  throu^out 
the  forest.  Among  the  many  Voices  which  resounded  together,  the 
Indians  could  only  recognize  those  which,  after  short  pauses  in^lhe 
general  uproar,  were  first  heard  singly.  There  was  the  monotohooB 
howling  of  the  aluates  (the  howling  monkeys);  thie  plaintive,  sofk, 
and  almost  flute-like  tones  of  the  small  sapajous;  the  snorting  grum- 
blings of  the  striped  nocturnal  monkey  (•)  (the  Nyctipithicus  iaivir- 
gatus,  which  I  was  the  tot  to  describe);  the  interrupted  cries  of  the 
great  tiger,  the  cuguar  or  maneless  American  lion,  the  pecc2iry,^the 
sloth,  and  a  host  of  parrots,  of  parraquas,  and  othej?  pheasantrlike 
birds.  When  the  tigers  came  near  the  edge  of  the  forest,  our  dog, 
which  had  before  barked  incessantly,  came  howling  to  seek  refuge 
imder  our  hammocks.  Sometimes^  the  cry  of  the  tiger  was  heard  to 
proceed  from  amidst  the  high  branches  of  a  tree,  and  was  in  sadi 
case  always  accompanied  by  the  plaintive  piping  of  the  monkeys, 
who  were  seeking  to  escape  from  the  unwonted  pursuit. 

If  one  asks  the  Indians  why  this  incessant  noise  and  disturbance 
arises  on  particular  nights,  th^y  answer,  with  a  smile^.  that  '^the 
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ftnimftlft  are  tejoicang  in  the.br%ht  moonlight^  and  keeping  the  feasir 
i]f  the  fiill  moon/'  To  m^  it  appeared  that  the  scene  had  probaldy 
oiiginated  in  some  accidental  combat,  imd  that- hence  the  ^disturbance 
had  spread  to  other  animak,  and  thus  the  noise  had  increased  inore 
and  more.  The  jaguar  pursues  the  peoearies  ^uid  tapirs,  and  these, 
pressing  against  each  other  in. their  flight,  break  throu^  the  intep- 
woven  tree-like  shrubs  whicJir impede  their  escape;  the  apes  on  the 
tops  of  the  tre^,  being  frightened  by  the  crash,  join  iheiif  cries  to 
diose  of /the  larger  animals;  this  arouses  the  tribes,  of  birds,  who 
build  their  nests  in  communities,  and  thus  the  whole  animal  world 
becomes  in  a  state  of  commotipn.  Longer  experience  taught  us  that 
it  is  by  no  means  always  the  celebration  of  the 'brightness  of  the 
nM)0]i  which.  ,dist|irbd  the  repose  of  the  woods:  we  witnessed  the 
same , occurrence  repeatedly,,  and  ibund  that,  the  Toices.we1:e  loudest 
during  viojlent  &lls  of  rain,  or  when,  with  loud-  peals  of  thunder,  l^e 
flashing  lightivng  illuminated  the  deep  recesses  of  the  forests  The 
good-natured  Franoiscaii  monk,  who,  although  he  had  been  sufiering 
fbr  several  months  from  feyer^  accompanied  us  through  the  Cataracts 
of  Atures  and  Maypures  .to  San  Carlos  on  the  Bio  Negro,  and  to  the 
Brazilian  boundary,  used  to  say,  when  fearful  on  the  closing  in  (xf 
.night  that  there  might  be  a  thunder-sionn,  ^^May  Heaven  grant  a 
quiet  night  both  to  us  and  to  the  wild  beasts  of  the  forest!'' 

Scenes,  such  as  those  I  have  just  described,  were  wonderfully 
contrasted  with  the  stillness  which  prevails  within  the  tropics  dur- 
ing- the  noontide  hours  of  a  day  of  more  than  usual  heat.  I  - 
borrow  from  the  same  journal  the  recollections  of  a  day. at  the 
Narrows  of  Baragoin..  At  this  part  of  its  course  the  Orinoco 
forces  for  itself  a  passage  through  the  western  portion  of  the 
Parime  Mountains.  What  is  called  at  this  remai^ble  pass  a  * 
'^Narrow''  (Angostura  del  Baraguan),  is  still  a  bed  or  w^ter-basin 
of  890  toises  (5690  English  feet)  in  breadth.  On  the  naked  rocks 
which  formed  the  shores  we  saw  only,  besides  an  old  withered 
st^n  of  Aubletia  (Apeiba  tiburba),  and  a  new  Apocinea  (Alla- 
manda  salicifolia),  a  few  silvery  croton  shrubs.  A  thermometer 
observed  in  the  shade,  but  brought  within  a  few  inches  of  the 
towering  mass  of  granite  rock,  rose  to  above  40°  Reaumur  (122° 
Fahr.).     All  d^^tant  objects  had  wave-like,  undulating  outlines,  the 
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effect  of  mirage;  jiot  ji  breath  df  air  coined  the  fine^  chi8l4ike  sand. 
Hie'  suti  was  in  the  zenith^  and  ^the  flood  of  light  which  he-  poured 
down  upon  the  mer,  and  .which;  from  a  slight  rippling  meyement 
of  the  waterS;  flashed  sparkling  baok^  rendered  still  more  sensible 
tiiOTed  haze  which  veiled  the  distance.  All  the  naked  rocks  and 
boulders  around  were  covcsred  with  a  countless  number  of  large, 
Iddck-scaied  iguanas,  geoko-lizaidd;  and  Tariondj  spotted  salaman- 
ders. Motionless,  with  nplifited  heads  and  open  mouths,  they 
appeared  to  inhale  the  burning  air  with  ecstasy.  At  such  iafnes 
the  larger  animals  seek  shelter  in  the  r^cessei^.of  the  fbres^  imd 
the  birds  hide  themseltes  under  the  thick  folia^ge  of  the  trees^  cor  in 
the  clefts  of-  the  rocks ;  but  if^  in  tiiis  apparent  entire  stillness  '^f 
nature,  one  listens  for  the  Contest  tones  which  an  attentiye  ear  can 
seize,  there  is  peroeiyed  an  alLperyading  xosding  sound,  a  humming 
and  fluttering  of  inse<3ts  elose  to  the  groond,  and  in  the  lower  strata 
of  the  atmosphere^  '  Everything  -amibunees  ar  world  of  ^  or^ulic 
activity  and  life.  In  every  bush,  in  l^e  crackeo('b«k  of  the  tree^ 
in  the  earth  undermined  by^hymenopterods- iasbetSi  ISb  stirs  au<fi- 
Uy.  It  iS;  ais  it  were,  one  of  the  many  vcHces' of -Nature^  heard 
oidy  by  the  sensitive  and  reverent  ear  of  her  true  votaries. 
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ANNOTATIONS  ANIT  ADDITIONS, 

(f)  p.  '205. — ^^Oharacteristic  names  in  Arabic  and  Penum." 

More  than  twenty  different  terms  might  be  cited  as  used  by  Arabs 
in  ^i^eakiiig  of  steppes  (tannfah)^  to  denote  deserts  without  Water^ 
entirelj'baffe,  covered  with  silicious  sand, -or  interspersed  with  spots 
affording  some  paBtore  (sahara,  .kafr,  mikfar,  tih,  and  mehme). 
Sahl  is  a  low  plain;  dakkah,^ desolate  elevated  jJain..  In  Persian; 
^'bejaban'^  signi^  the  iirid  sandy  desert-rras  do  the  Mogul 
"gobi/'  and  the.C!hinese""hanrhai"  and  "scha-mo/'  "Yaila"  is 
a  steppe  covered  rather  with  grasses  or-herbage  than  with  herbaceous 
plants ;  so  are  abo  {he  Mogul  '^ktidah/'  and  the  Turkish  ^^tala/'  or 
"  tschol/'  and  the  Chinese. "  huang."  ^  Deshti-reft''  is  an  elevated 
plain  devoid  of  vegetation.   (Humboldt,  Relation  hist.t.  ii.  p.  158.) 

(«)  p.  205.—" In  theM  Castilian idiom" 

Pico,  picacho,  mogote^  cucurucho,  espigon,  loma  tendida,  mesa, 
pahecillo,  &rallon,  tablon,  pena,  penon,  penasco,  peiloleria,  roca  par- 
tida,  laxa,  cerro,. sierra,  serraiua,  cordillera,  monte,  montafia,  monta-> 
nuela,  cadena  de  montes,  los  altps^  malpais,  reventazon,  bufa,  &c,  . 

(3)  p.  208. — "  Where  the  map  had  exhibited  Mcnd^  de  Cax:ax)J* 

On  the'.rangQ  onSls  which  had  been  converted  into  the  lofty 
Andes  de  Cuchao,  see  my  E^l.  hist.  t.  iii.  p.  288. 

..(*)  p.211.— '/JBermewa." 

The  genus  Hennesia,  the  Sauso,  has  bieen  described  by  Bonpland, 
and  figured  in  our  Plantes  equipoxiales,  tk  i.  p.  162,.  tab.  xlvi. 

(5)  p.  212.—"  The  fre^irwater  doLphinr 

These  are  not  sea-dolphins,  ascending  the  rivers  for  a  great  dis- 
tance, as  is  done  by  some  species  of  Pleurotiectesi  (^«A.  ?ks^,  ^\i\s^' 
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always  have  both  ey^s  on  one  side  of  the  body);  for  example^  t)ie 
Limande  (Pleuronectes  Limanda)^  which  comes  up  the  Loire  to  Or- 
leans. Some  sea  forms  of  fish^  as  dolphins  and  skateS;  are  repeated 
in' the  great  rivers  of  both  continents.  The  £r^-water  dolphin  of 
the  Apurc  and  the  Orinoco  differs  iE{)ecifically  from  the  Delphinus 
gatkgeticus,  as  well  as  from,  all  seardolphins.  (See  my  Bdl.  hist.  t.  ii. 
pp.  223  239,  406-413.)  . 

(6)  p.  212.— <^  The  ftfiped  WKihmud  mcmkt^." 

This  is  the  Donroucouli;  or  Ooid-casi.of  the  .Cassiqiuare;  desoribed 
by  me  a^  Simia  trivirgata  in  my  Beoodl  d'Observationa  de  Zook;^ 
et  d' Anatomic  compar6e,  t.  i.  pp.  306-311,  tab.  ipcyiii,,  the  plate  be- 
ing, taken,  from  a  drawing  made  by  myself,  froid  the  lining  animah 
We  subsequently  saw  this  nocturnal  monkey  living  in  the  menfigerie 
of 'the  Jardin  des  Planted  at  rari^.  (See  the  work  aboye^itedj  t.  ii. 
p.  340.)  Spix  also  found  thialremarkable  little  animal  on  the.  Ama- 
zons Eiver;  and  called.it  NyclipithecusTOcifenms.^  ^        I 


Potsdam,  June,  1849. 
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HYPSOMETRIC  ADDJENPA. 

I  AM  indebted  to  Mr.PMJnd  (whose  scientific  labors  Have 
thrown  so  much  light  on  the  geolpgy  and  geography  of  Bdivia)  for 
the  following 'deten9inationS;  which'  he  communicated  to  me  in  a 
letter  written  fipom  Pirns,  in  October,  1848,  after  the  publication  of 
hisgreaimap:— 

NeTado  of  Sorata,  or  Lon^.  from  Hoigbtin 

Ancohuma.      ,     .  S.  lat.  Greenwich.  English  F«et 

;  Spntht^eak-    -    -    -.15<»  61' 33''         .   68°  33'^fi"  .         21,286 
North  Peak      -    -    -  15°  49'  18"  69^  33'  62"  21,043 

.  Illimani.  .      ■  -.  .         • 

South  Peak  -    -  -    -  16°  38'  52"  .       67®  49^18"  21,145 

Middle  Peak    -  -  /  -  16<»  38' 26" ,  .  67°  49' 17"'  •      21,094 

•    North  Peak-    -  -    .-  l^^' 37' 50"  67°  49' 39"  21,060 

The  heights  (with  the  exception  of  the  unimpdrtant  difference  of 
^  few  £eet  in  the.  South  Peak  of  Illimani)  are  the  same  as  those  giyen 
in  the  map  of  the  Lake  of  Titicaoa.  A  ^etch  of  the  Hsist-named 
mountain  (ULimani),  as  it  shows  itself  in  all  its  ^najesty  from  la, 
Paz,  has  been  given  by  Mr.  Pentland  in  the  Journal  of  the  Koyal 
Qeographical  Society,  vol.  v.  (1835),  p.  77.  This  was  five  years  ' 
after  the  publicatiAtf  the  first  measurements  in  jthe  Annuaire  <fca 
Bureau  des  Lo^Bm  for  1830,  p.  323)  which  results  I  myself 
hastened  to  make  known  in  Germany.*  (Hertha,  Zeitschrift  fiir 
Erd  ujid  Volkerkunde,  von  Berghaus,  bd.  xiii.  1829,  s.  3-29.)  The 
Nevado  de  Soratais  to  the  east  of  the  village  Sorata,  .or  Esquibel: 
it  is  called  m  the  Ymarra,  language,  according  to  Pentland,  Anco- 
mani,  Itampu,  and  Illhampu.  We  recognize  in  '^Ulimani,'^  the 
ymarra  word  "  illi,"  snow.  ,    •    . 

K,  however,  in  the  eastern  chain  of  Bolivia  the  Sorata  was  long 
assumed  3718  French,  or  3952  Bi^lish  feet,  and  the  Illimani  2676^ 
19 
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*  -^^ 


Fr  m-Ay  .ir  'Jx*')!  English,  feet  too  bigh,  there  are  in  ihe  wettem 
chiiiii  nf  the  siiiuo  oouuti'y,  according  to  Pcntland's  iiiap  of  Titfeaea 
(l848),  four  peaks  to  the  east  of  Arica  and  between  ]a£  18**  i* 
and  18°  25',  all  of  which  ace  higher  than  Chimbonio^  whidb  w 
21^22  English  or  20;100  French  feet.  .  These  fonr  peaks  are— 

^  r 

Pomarape.  -  -  -  -  21,700  English  feet,  or  20,360  French  feet. 

Gualateiri  -    *  -  -  -  21,960         «         «  2Q,6.04        «        ..« 

Parioacotu  -  *  -  -  -  22,030.       **         "         20,670  •     ».       «  : 

SBbaraa    -  -  -  -  -  22,350        «    -    «         20,971        «        « 

Berghaus  hx\a  applied  to  tfab  eastern  andVesteni  drains  of  the 
Andes  of  l^olivia  the  investigation  published  by  me  in  the  Annales 
■  des  Sciences  Niiturelles,  t.  iv.  1825,  pp.  225-253,  of  the  proportion 
(very  different  in  different  mountain  chains),  which  the  general 
height  of  the  ridge,  the  crest,  or  kamm  (the  mean  height  of  the 
passes),  bears  to  the  highest  summits  or  culminatin'^  points.'  He 
finds,  following  Pentliind's  map,  the  mean  height  of  the  passes  in 
the  eastern  chain  12,672  \bVeuch,  or  13,506  English  ffeet  j  and  in 
the  western  cliaia  13^602  French,  or  14,895  English "  feet  ^  The 
culminating  points  are  19,972  &nd  20,971  French,  21,286  and 
22,3 oO  English  feet ;  consequently  the  ratio  of  the  height  of  the 
ridge  to  that  of  the  oulxainating  point  is,  in  the  eastern  chain,  as 
1  :  1.57,  and  in  the  western  chain  as  1  :  1.54.  (Berghaus,  Zeits- 
chrift  fiir  Erdkunde,  band,  ix.'s.  322-^26.)  This  ratio,  which  is, 
as  it  were,  the  measure  of  the  subterranean  elevating  forcc^  is  very 
similar  to  that  which  exists  in  the  Pyrenees,  but  very  difierent.tem 
the  Aljvs,  whcjf'e  the  mean  height  of  the  pas^HLIess  as  compared 
With  Mont  Blanc.  The  ratios  are,  in  the  J^WRees,  =  1  :  1.43, 
and  in  the  Alps,  =  1  :  2.09. 

But,  aecording  to  Fitzroy  and  Darwin,  the  height  of  the  Sahama 
is  still  surpassed  by  796  French,  or  850  English  feet,  by  tiiat  ofthfe 
volcano  of  Acongjigua,  on  the  north-east  of  Valparaiso,  in  Chili,  in 
S.  lat,  32°  39'.  The  officers  of  the  Adventure  and  Beagle,  in  PitB 
Roy's  Expedition,  found,  in  August  1835,  the  summit  of  Aoongagoa 
between  23,000  and  23,400  EngUsh  feet.  If  we  take  it  at  23,200 
« (equal  to  21,767  Paris  feet),  this  volcano  would  be  1667  French,  ot 
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1777  Bngliwhj  feet  higher,  than  the  Ohimborazo.  (Fitz  "Roj,  Voyages 
of  the  Adventure  and  Beagle,  1839,  yol.  ii..p.  481;  Darwin,  Journal 
of  Beaearahefl,  1845,  pp.'228  and  291.)  According  to  more  recent 
oakulationfl^  the  height  of  Acongagua  is  given  as  22,431  French,  or 
23^907  EDgliah  fset  (Mary  Somervillc,  Physical  Gqogr.  1849, 
Yol.  ii.  p.  426.) 

Our  knowledge  of  the  systems,  of  mountains  which,  north  of  the 
parallels  of  30°  and  31°  N.  lat,  are  called  the  Kocky  Mountains 
and  {he  Sierra  Nevada  of  California,  has  received  most  important 
additions,  geologically,  botanically,  hypsometrioaUy,  and  geographi- 
cally hy  astrohomidal  determinatioiui  of  position,  from  the  excellent 
works  of  Charies:Fr^ant  (Geographical  Memoir  upon  Upper  Cali- 
fornia, an  illustrati(^  of  his  Map  of  Oregon  and  Califoniia,  1848)  j 
of  Dr.  Wisliranus  (Memoir  of  a  Tour  to  Northern  Mexico,  connected 
with  CoL  Doniphan's  Expedition,  1848) ;  and  of  Lieutenants  Abert 
and  Peck  (Expedition  on  the  Upper  Arkansas,  1845;  and  Exami- 
nation of  New  Mexico  in  1846  and  1847).  There  prevails  through- 
out these  different  North  American  works  -a  true  scientific  spirit, 
which  is  deserving  of  the  greatest  commendation..^  The  remarkable 
elevated  plain,  which  rises  to  an  uninterrupted  height  of  four  or  five 
thousand  French  (4260  and  6330  English)  feet,  between  the  Rocky 
Mountains  and  the  Sierra  Nevada  of  California,  of  which  I  have 
spoken  in  p.  54,  and  which  is  called  the  Gfreat  Basin,  forms  an  in- 
land closed  river  basin,  and  has  hot  springs  and  salt  hikes.  None 
of  its-  rivers — ^Bear  River,  Carson  River,  and  Humboldt  River— fitid 
their  way  to  the  sea.  The  Lake,  which  I  was  led  by  combinations 
and  inferences  toj^^pnt,  in  the  great  Map  of  Mexico  drawn  by 
me  in  1804,  un(9^HHune  of  Lake  Timpanogos,  is  the  great  Salt 
Lake  of  Fremont's  Map :  it  is  sixty  geographical  miles  long,  from 
north  to  south,  and  ten  broad ;  and  it  communicates  with  the  fresh 
water  lake  of  Utah,  which  is  situated  at  a  higher  level,  and  receives 
the  Timpanogos  or  Timpanaozu  River,  which  enters  it  from  the  east- 
ward, in  lat.  40^  13'.  The  circumstance  of  the  Timpanogos  Lake 
of  my  map  not  having  been  placed  by  me  sufficiently  far  to  the  north 
and  west,  is  to  be  attributed  to  the  entire  want,  at  that  time,  of  any 
astronomical  determinations  of  the  position  of  Santa  Fe,  in  Now 
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Mezieo.  The  error  amounts,  for  the  western  margin  of  the  lake,  to 
ahnost  50  minutes  of  arc ;  a  dilforence  of  absplute/longitude  which 
will  appear  less  surprising,  if  it  is  remembered  that  my  itfaierary 
map  of  Guanajuato  could  only  he  based  for  15  degrees  of  latitude 
on  compass  surveys,  or  compate  directions,  for  which  I  was  indebted 
to  Don  Pedro  de  Rivera.  (Humboldt,  Essai  polit.  sur  la  Nonyelle 
Espagne,  t.  i.  pp.  127-136.)  These  directions  being  differently 
combined  by  my  early  deceased  fellow-laborer,  Herr  !Ffiesen,  and 
myself,  gave  him  as  the  result  of  his  combinations  107^  58'  firom 
Paris,  as  the  longitude  of  Santa  Fe,  and  to  me  iEU3  the  result  of  mine 
107°  13'.  According  to  actual  astronbndcal  determinations  since 
obtained,  the  true  longitude  appears  to  be^lOS^  22'  W.  of  JParis,  or 
106°  00'  W.  of  Greenwich.  The  relative  position  of  the  beds  of 
fossil  salt — ^found  in  "thick  strata  of  -red  clay,"  on  the  south-east  of 
the  island-studded  Great  Salt  Lake  (my  Laguna  de  Ti^npanogos), 
and  not  far  firom  the  present  Fort  Mormon  and  the  Utah  Iiake — ^was 
given  with  perfect  correctness  in  my  large  map  <5f  Mexico.  I  may 
refer  on  this  point  to  the  latest  evidence  of  ,the  traveller  who  msule 
the  first  well-assured  determinations  of  geographical  pbsition  in  that 
district :  "  The  mineral"  or  rock  salt,  of  which  a  specimen  is  placed 
in  Congress  Library,  was  found  in  the  place  marked  by  Humboldt 
in  his  map  of  New  Spain  (northern  half),  as  derived  from  tiie  jour- 
nal of  the  missionary  Father  Escalante,  who  attempted  (1777)  to 
penetrate  the  unknown  country  from  Santa  F4  of  JSTew  Mexico  to 
Monterey  of  the  Pacific  Ocean.  Soiith-east  of  the  Lake  Timpanogos 
is  the  chain  of  the  Wha-satch  Mountains ;  and  in  this,  at  the  place 
where  Humboldt  has  written  Montagnes  dtmttmnme,  ihia  mineral 
is  found.''  (Fremont,  Geogr.  Mem.  of  XJjjIjpl^Bfornia,  1848,  pp. 
8  and  67 ;  compare  Humboldt,  Essm  politique,  t.  ii.  p.  261.) 

A  great  historical  interest  attaches  to  this  part  of  the  hi^iland, 
and  more  particularly  to  the  co.untry  round  the  Lake  of  Timpanogos, 
which  is  perhaps  the  same  with  the  Lake  of  Teguayo,  the  ancestral 
seat  of  the  Aztecs. .  Li  their  migration  from  Aztlan  to  Tula,  and  to 
the  Valley  of  Tenoohtitlan  (Mexico),  this  people  made  three  halting- 
places  or  stations,  at  which  the  ruins  of  the  Casas  grandes  are  stiD 
to  be  seen.    The  first  sojourn  of  the  Aztecs  was  at  the  Lake  of 
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Tega&yo^  tbe  second  on  the  Bio  Gila^  and  the  third  not  far  from  the 
Presidio  de  Lknos.  laeutenant  Abert  found  on  the  banks  of  the 
Gila  the  same  immense  nomber  of  fragments  of  pottery  ornamented 
wiit  painting,  and  scattered  over  a  considerable  tract  of  ground, 
wliiGh  had  astonished  the  missionaries  Ffancisoo  Garces  and  Pedro 
Fonte  in  that  locality.  Thege  r^nains  of  the  products  of  hiunan 
skill  are  supposed  to  indicate  the  existence  of  a  former  higher  civi- 
lintion  in  these  now  solitary  regions.  Eemains  of  buildings  in  t£e 
pntignlar  style  of  arcliitecture  of  the  Aztecs,  and  of  their  houses  of 
seyen  stories,  are  also  found  fajc  to  the  eastward  of  the  Bio  Grande  del 
Norte ;  for  example,  in  Taos. '  (Compare  Abort's  E:iaimnation  of  New 
Mexico,  in  the  Documents  of  Congress,  No.  41,  pp.  489  and  681- 
605,  with  my  Essai  poL  t.  ii.  pp.  241-244.)  The  Sierra  Nevada  of 
California  is  parallel  to  the  coast  of  the  Pacific ;  but  between  the  lati- 
tudes of  34^  aijid  41°,  betweeur  San  Buenaventura  and  the  Bay  of 
Trinidad,  there '  runs,  on  the  west  of  the  Sierra  Nevada,  another 
(smaller)  coast  chain,  of  which  Monte'del  Dia))lo,  3448  French,  3674 
English  feet  high,  is  the  culminating  point.  In  the  narrow  vaUey, 
between  this  coast  chain  and  the  great  Sierra  Nevada,  flow  from 
the  south  the  Bio  de  San  Joaquin,  and  from  the  north  the  Bio  del 
Sacramento,  on  the  bank's  of  which,  in  rich  alluvial  soil,  are  the  rich 
gold^washings  now  so  much  inserted  to. 

I  have  already  refwred^  p.  43,  to  a  hypsometric  levelling,  and  to 
baroinetric  measurements  made  from  the  junction  of  the  Kangag 
Biver  with  the  Missouri  to  the  Pajcific,  or  throughout  the  immense 
extent  of  28  degrees  of  longitude.  Dr.  Wislizenus  has  now  success- 
fully continued  \hgte|^g  began  by  me  frx)m  the  city  of  MexicO; 
in  tibe  Equinocti^^^^Hto  the  north  as  fax  as  Santa  F^  del  Nuevo 
Mexico,  in  lat  35^s^^^t  will  be  seen,  perhaps,  with  surprise,  that 
the  elevated  plain  which  forms  the  broad  crest  <5f  the  Mexican 
Andes  is  far  from  sinking  down,  as  had  long  been  '^nipposed,  to  m 
inconsiderable  .height.  I  give  here  for  jhe  first  time,  accordiiig  to 
the  measurements  which  we  at  present  possess,  the  elevations  of 
several  points,  forming  a  line  of  levelling  fronv  the  city  of  Mexico  to 
Santa  Fe,  which  latter  town  is  less  than  four  German  (sixteen 
English)  geographical  mile^  from  the  Bio  del  Norte. 
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Mexico  -  -  -        -  ■ 

Tola  -  - 

^m  Juan  d^l  Rk> 

Qneretaio  -    ,  .     - 

Cela^  -  -  -        , 

Salamanca  ... 

Goanaxuato   ... 

Silao         -    .        -  - 

Villa  de  Leon  -  ^  .  ■  \ 

Lagos 

Agoaa  Calientes 

San  Louis  Potosi 

Zacatecas       .  •  ^ 

Fresnillo  _    .  - 

Durango         •  -  •• 

Parras       -  .  • 

Saltillo 

"El  Bolson  de  Mapimi 

Chihuahua     -  -  -     ' 

Cosiquiriachi 

Passo  del  Norte,  on  the  Rio  Grand^ 

-Santa  F^  del  Nuevo  Mexico ' 


Px^neh  leelb-.. 

fiDg.feeL 

OiMenraiL 

-     7008  . 

'"WO 

Ht 

6318     ■• 

6733  - 

Ht' 

.-.  .6090 

6490 

^Ht 

,  '     .  -      -5970 

6363 

Ht 

-.    5646 

6017 

Ht 

6406 

5751 

Ht 

- .          -  .  6414 

6836 

.Ht 

•  .       5546 

5940 

Br. 

-    5765 

6133 

Br.  . 

5983     . 

6376  - 

Br. 

-    6876 

6261 

Br. 

-       .   6714 

60d0 

Br. 

• 

-     7544 

» 

8040 

Br. 

6797  • 

7244 

Br. 

-     6426 

6848 

(Oteiza) 

4678 

• 

4985 

'     Ws. 

-     4917/ 

.  5240 

Wft 

X  3600  to 
'       1 4200 

3837  to 
4476 

i      Ws. 

.    4352 

4638 

Ws. 

5886 

6273 

'   Ws.- 

del  Norte    8557 

3812 

Ws. 

6618  ' 

7047 

Ws. 

The  letters  Ws.,  Br.,  and  Ht.,  are  placed  to  distinguish  the  baro- 
metric measurements  of  Dr.  Wislizenus,  Oberbergrath  Burkart,  and 
my  own.  Wislizenus  has  appended  to  his  valuable  memoir  three 
vertical  sections  of  ihe  surface  of  jChe  ground :  one  from  Santa  F6  to 
Chihuahua  by  Passo  del  Norte;  one  from  Ch^i^ua  to  Reynosa  iy 
Parras;  and  one  from  Fort  Independence -||^^Kto  the. east  of  the 
confluenoe  of  the  Missouri  and  the  Kanzail^^^Hb  Santa  F4  The 
calctdatioQ  is  founded  en  daily  corresponal^observations  of  the 
barometer,  made  by  Engelmann,  at  St.  Louis,  and  by  Lilly  at  New 
Orlems.  If  w^  consider  that  the  difference  of  latitude  between 
Santa  F^  and  >  Mexico  is  16°,  and  that  thus  (apart  from-  deviatioQB 
from  a  straight  line)  the  distance  in  the  north  and  south  direction  is 
above  960  geographical  miles,  we  are  led  to  inquire  whether  there  be 
in  any  other  part  of  the  whole  globe  a  similar  conformation  of  the 
earth,  equal  in  extent  and  elevation  (between  5000  and  7000  French, 
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oar  5330  W  74Q0tEngIi8h  feet  «boy«^tiie  letiel  of  the  sea)  to  the 
llij^iland.Qf  whichj,  have  just  ^ven  d9^  levelling,  and  yet  over  which 
four-wheeled  wagons  can  trayel^tfRiihegr  do  from  Mexico  to  Santa  F4 
It  is  formed  by  the  broad^  undulating;  flattened  crest  of  thcridiain  of 
the  Mexican  AndeS;  and  is  not  the  swelling  of  a  valley  beiween  two 
mountain  chains^  as  is  the  case  in  some  other  remarkable  eleyatiions 
of  plain  or  Undulating*  Ef^rface — dn  tiie  Northern  Heoii^here,  in  the 
'^  Great  Basin'*  between  the  Bocky  Mountains  and  the  Sierra-Nevada 
of  Oalif()mia; — in  the  Southern  Hemisphere^  in  the  high  plain  of 
tne  Lake  of  Titicaca,  between  the  eastern  and  western  chain»t>f  tibe 
Andes  of  Bolivia;— ^and  in  Asia^  in  the  highlands  of  Thibet;  between , 
the  Himalaya  and  the  Kuen-liin; 
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PHYSIOGNOMY  OP  PLANTS. 


^^"When  the  active  cn^braty  of  man  is  engaged  in  interrogating 
TJjiturt!,  or  when  his  imagioation  dwella  on  the  wide  fields  of  or- 
ganic creation,  among  the  multifarious  impressions  which  hia  mind 
receives,  perhaps  none  is  so  strong  and  profound  as  tli^t  of  the 
nniversal  profusion  with  which  life  is  everywhere  diatrihuted.  Even 
on  the  polar  ice  the  air  resounds  with  the  cries  or  songs  of  birds, 
and  with  the  hum  of  insects.  Nor  is  it  only  the  lower  denn  ftitd 
yapocous  strata  of  the  atmOBphere  which  are  thus  filled  wUL  S&, 
hut  also  the  higher  and  more  ethereal  regions.  Whenever  Mirat 
Blanc  or  the  summits  of  the  CordilleraB  have  been  ascended,  living 
creatures  have  been  folind  there.  On  the  Chimborasoj  (')  eight 
thousand  feet  higher  ikan  Ktna,  we  found  butt^rfije!  and  other 
winged  insects,  borne  by  ascending  currenta  of  air  to  those  almost 
nnapproachable  solitudes,  which  man,  led  by  a  restless  coiioi^  or 
unappeasable  thiret  of  knowledge,  treads  with  adventrarous  bnt 
cautious  steps:  liie  him  strangers  in  those  elevatfed  regions,  their 
presence  shoWs  us  that  the  more  flexible  organization  of  animal 
creation  can  subsist^f^^M|^he  limits  at  which  vegetation  ceases. 
The  condor,  (°)  the  ^^^^^BPulture  tribe,  often  soared  over  our 
heads  above  all  tlie^^^^^^H  the  Andes,  at  an  altitude  higher 
than  would  be  the  Peu^^^^PeriSe  if  piled  on  the  snow-covered 
crests  of  the  Pjrcnee.?.  The  rapacity  of  this  powerful  bird  attracts 
him  tti  these  regions,  whence  his  far-seeing  eye  may  diaoera  the 
objects  of  his  pursuit,  the  soft^wooled  Vicunas,  which,  wandering 
in  herds,  frequent,  like  ike  Chamois,  the  moimt^  pastures  adjacent 
to  the  re^ons  of  perpetual  snow. 

Sai  if  the  unassisted  eye  sees  life  distributed  throngbout  the 
atmoBphere;  when  armed  with  the  microscope  we  discover  far  other 
marvels.     Eotifcrw,  BraeKion»,  and  a  multitude  of  miorosoopie 
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animalcolaS;  are  carried  up  by  the  winds  from  the  siir&ice  of  e^po- 
rating  waters.  These  minute  creatureS;  motionless  and  apparently 
dead,  arc  borne  to  and  fro  in  the  air  until  the  falling  dews  bring 
them  back  to  the  surface  of  the  earthy  dissolve  the  film  or  envelop 
which  encloses  their  transparent  rotating  bodieS;  (^)  and^  probably 
by  means  of  the  oxygen  which  all  waters  contain,  breathe  new  irri- 
tability into  their  dormant  organs. 

According  to  Ehrenberg's  brilliant  discovery,  the  yellow  sand  or 
dust  which  falls  like  rain  on  the  Atlantic  near  the  Gape  de  Y erde 
Islands,  and  is  occasionally  carried  even  to  Italy  and  Middle  Eoropei 
consists  of  a  miiltitude  of  silicious-shelled  mieroscopic  animals. 
Perhaps  many  of  them  float  for  years  in  the  upper  strata  of  tiie 
atmosphere,  until  they  are  brought  down  by  vertical-curxents  or  in 
aooompaniment  with  the  superior  current  of  the  trade<winds,  still 
susceptible  of  revivification,  and  multiplying  their  species  by  spon- 
taneous division  in  conformity  with  the  particular  laws  of  their 
organization. 

But,  besides  creatures  frilly  formed,-  the  atmosphere  contains  in- 
numerable germs  of  future  life,  such  as  the  eggs  of  insects  and  the 
seeds  of  plants,  the  latter  provided  with  light  hairy  or  featheij 
appendages,  by  means  of  which  they  are  wafted  through  the  air 
during  long  autumnal  wanderings.  Even  the  fertilizing  dust  or 
pollen  from  the  anthers  of  the  male  flowers,  in  species  in  which  tlie 
sexes  are  separated,  is  carried  over  land  and  sea,  by  winds  and  bf 
the  agency  of  winged  insects,  (*)  to  the  solitary  female  plant  on 
other  shores.  Thus,  wherever  the  ,,glinq».tff  the  inquirer  into 
Nature  penetrates,  he  sees  the  contil&uil  di||fl2nati(m  of  life,  either 
fully  formed  or  in  the  germ.  J  -'^^» 

If  the  aerial  ocean  in  which  wk  m  jiV  and  above  the 

surface  of  which  we  cannot  rise,  be  infllQIensable  to  the  existence -of 
•organized  beings,  they  also  require  a  more  substantial  aliment, 
which  they  can  find  only  at  the  bottom  of  this  gaseous  ocean.  Thid 
bottom  is  of  two  kinds;  the  smaller  portion  consisting  of  dry  bnd 
in  immediate  contact  with  the  external  atmosphere,  and  the  laiger 
portion  consisting  of  water,  which  may  perhaps  have  been  finrmed 
thousands  of  years  ago  by  electric  agencies  from  gaseoua  substaooe^ 
and  which  is  now  incessantly  undergoing  decomposition  in  the  labor- 
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atories  of  Nature,  in  the  clonds  and  in  the  pulsating  vesaelB  of  ani- 
mals and  plants.  Oi^aiiic  forms  also  descend  deep  below  the  Burfuce 
of  the  earth,  wherever  rain  or  surfaeo  water  can  percolate  either  by 
natural  cavities  or  hy  utines  or  other  excavations  made  by  man :  the 
suhtenunean  cryptogamic  Flora  waa^an  object  of  my  acientifio  re- 
search in  the  early  part  of  my  life.  Thermal  springs  of  very  high 
temperature  nourish  small  Hydropores,  ConferviB,  and  Osctlktoria. 
At  Bear  IJake,  near  the  Axetio  Circle,  Richardson  aaw,  the  ground, 
which  continues  frozen  throughout  the  summer  at  a  depth  of  twenty 
inobes,  covered  wth  flowering  plants. 

We  do  not. yet  know  where  life  is  moat  abundant — whether  on 
continent?  or  in  the  unfathomed  depths  of  the  ocean.  Through  the 
excellent  work,  of  Ehrenberg,  "Uber'daa  Verhalten  dos  kloinstcQ 
Lebens,"  we  have  seen  the  sphere  of  organic  life  extend^  and  j(e 
horizon  widen  before  our  eyes,  both  in  the  tropical  parts  of  the 
ocean  and  iji  the  fixed  or  floating  masses  of  ice  of  the  Antarctic  seas. 
HiliciouB-ahelled  Polygaatrioa,  and  even  Coseinodiscsc,  with  their 
green  ovaries,  have  been-fonnd  alive  enveloped  in  masses  of  ioe  only 
twelve  degrees  from  the  polej  the  small  black  Glacier  flea  (Desoria 
glacialia)  and  Podurellfe  inhabit  the  narrow  tubular  holes  cxantined 
by  Agassiz  in  the  Swiss  glaciers.  Ehrenberg  baa  shown  that  on 
several  microscopic  Infusoria  (Synedra,  Coowmeia)  others  live  t» 
parasites,  and  that  in  the  Gallionellse  such  is  their  prodigious  power 
of  development,  or  capability  of  division,  that  in  the  space  of  four 
days  an  animalcule  invisible  to  the  naked  eye  can  form  two  cubic 
feet  of  the  Bilin^^UhKslate.  In  the  sea,  gelatinous  worQis, 
living  or  dead,  >^^^^mEttSn^,  (^)  and  by  their  phosphoric  light 
change  the  surfac^^^H|g^Bean  into  a  sea  sf  fire.  Ineflitceable 
is  the  impression  ^^^B^^^Kind  by  the  calm  nights  of  the  torrid 
zone,  on  tLc  waters  o^^^^irafic.  I  still  see  the  dyrk  azure  of  the 
firmament,  the  constellation  of  the  Ship  near  the  zenith,  and  that  of 
the  Cross  declining  towards  the  horizon,  shedding  through  the  per- 
fumed air  their  soft  and  planetary  lustre;  while  bright  furrows  of 
flashing  light  marked  the  track  of  the  dolphins  through  tho  midst 
(rf-  the  foaming  waves. 
"LNotonly  the  ocean,  but  also  the  waters  of  our  marahea,  hide  from 
»  innumerable  multitude  of  strange  forma.     The  naked  eye  can 
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with  diffioiiltf  distingoiBb  tlie  Cjolidiaa,  the  fio^raias,  and  the  heat 
of  Nfuades  (UviBible  bj  bnochea  like  the  Lemna  or  Duckweed,  of 
vhick  they  seek  tbe  ahade.  Other  creatares  inhabit  reoeptaoIeB 
where  the  light  cannot  penetrate,  and  an  atmoa^ere  Tariously  eom- 
poaed,  bnt  differing  from  that  whioh  we  breathe :  eaok  are  the  spotted 
AsDoria,  which  Uvea  beneath  the  ddn  of  the-  eorthwonn;  the  Lm- 
oopbra,  of  A  bright  silvcij  color,  fa  iiie  interior  of  the  shore  Naiad; 
and  a  Pentastoma,  which  inhabits  the  laige-'  pnlmonary,  oells  of  die 
rattlesnake  of  the  tropics .(').  There  are  anim^cDlee  in  the  bbmd  of 
frogs  and  of  salmonj  and  even,  acoordiiig  to  Nordmann,  in  the  flnids  of 
the  eyes  of  fishes  and  in  the  gills  of  the  Bleak.  Thus  the  most  hid- 
den recesses  of  creation  teem  with  life.  We  propose  in  these  pages 
to  direct  oar  attention  to  the  vegetable  world,  on  the  ezistenqe  of  . 
irhioh  that  of  animals  ia  dependent.  ^Plants  are  incessantly  engaged 
in  disposing  into  order  towuds  subsequent  m'gauixataon  the  taw 
materials  of  which  the  earth  is  cbmpoeed':  it  is  their  office,  by  their 
vital  forces  or  powers,  te  prepare  those  sabat^cos  ivhioh,  qfter  nn- 
deigoing  a  thonsand  modifications,  are  gradually  converted  to  nobler 
purpose  in  the  formation  of  nervons  tigsues.  In  directing  ev 
consideration  towards  the  TEtrioos  families  of  plants,  we  ^hall'at  tiu 
same  time  glance  at  the  multitude*  of  animated  beings  to  lAich  the; 
'    afford  nutriment  and  poteotion. 

The  carpet  of  flowers  and  of  verdnre  spread  over  the  naked  cmst 
of  our  planet  ia  unequally,  woven;  it  is  thicker  where  the  sun  ripea 
high  in  the  ever  cloudless  heavens,  and  thinner  towards  tha  poles, 
in  the  less  happy  climes  where  rutiiyiH^I?l|hb  oftfin  destroy  the 
opening  buds  of  spring,  or  the  ri MmHASSJ/jESf  autumn .  Eveiy- 
wherc,  however,  man  finds  some  p^M>"WMtllfter  to  his  s^ppwt 
and  enjoyment  If  new  lands  arte^l^HB  organio  forces,  aie 
ever  ready  to  cover  the  naked  rock  m^^^^  Sometimes,  as  at  an 
early  period  among  the  Greek  Islands,  volcanic  forces  suddenly  ele- 
vate above  the  surface  of  the-  boiling  waves  a  ro^k  covered  with 
Scorise :  scanetimes,  by  a  long  conitinued  and  more  tranquil  soied  of 
phenomena,  the  collective  labors  of  united  lithaphy tea- (^  raise 
their  cellular  dwellings  on  the  crusts  of  submarine  monntaios,  nittJl, 
after  thousands  of  years,  the  structure  reaches  the  level  of  the  ocean, 
when  the  creatores  which  have  formed  it  die,  leaving  a:  low  fiat  oonl 
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idaikl.  How  &re  &.b  eeeda  o^  plaota  brought  bo  inunedistelj  to 
dieae  new  ahoTeafbjwuidering  birds,  qr  bjtdie  winds  aoij  wares  of 
the  ooean  f  The  distance  from  other  ooasts  makes  it  difficult  to  de- 
termine this  qaeatioti ;  but,  no  sooner  is  the  rook  of  tha  aewly  raised 
iduds  in  direct  o(»taat  with  the  atmoephoe,  than  then  is  fbnned 
At  ita  BoAoe,  in  onr  nortii«m  dbubtnee,  a  soft  silky  net-work,  ap- 
pearing W  tlie  naked  eja  as  oolwed  spots  and  patches.  Some  (^ 
titeee  pstohei  er^  bordered  hj  sngle  or  double  niaed  lines  running 
HHUtd  their  mazgina;  other  patches  are  orosaed  by  similar  lines 
tnTermng  th^n  in  Tarions  direbtions.  Qradnally  -the  light  color  of 
tlie'psteheff  beoomes  darker,  the  bright  yellow  jrhioh  was  visible  «t 
-a  distance  ehangee  to  brown,  and  the  bluish  gray  of  the  Leprarias 
beoomes  a  dusty  black.  The-  edges  of  neighboring  patches  ap> 
proach  and  run  into  ettdt  other.;  and  on  the  dark  ground  tkna 
fbmied  there  appear  other  liohensj  of  a  oircnlar  shape  and  danlk^ 
whitenew.  -'  I^hh-sd  organic  film  or  -ooTMfng  establishes  itself  by 
mooeanre  layers; -'«hd  as  mankind,  in  forming  settled  commnnilies, 
poas  through  l^&rent  stages  of  oiyilization,  so  is  the  gradual  pro- 
pagatioi)  and  extension  of  plants  oonneotod  with  determinate  phynoal 
laws:  Lichens'  form  the  first  oovering  of  the  naked  roek,  where 
aftierwards  loft;  fiireet  .trees  rear  tiieir  airy  summits.  The  sne- 
oesdre  growth  of  mosees,  grassefl,  herbaeeoas  plants,  and  shrabs 
or-  bushes,  eocnpee  tiie  interrening  period  .of  long  bat  ondeter- 
mjtaed  duration.  The  part  which  lichens  and  Mosses  perform 
in-  the  northern  coanb^s  ia  effected  witl)in>  the  tropics  by  Por- 
tulaoas,  Oomphi^M^^^feH^r  low  and  succulent  shore  plants. 
-  The  history  of  ll^^^^^^^kring  of  our  planet,  and'  ita  gradual 
propagatioQ  over  j^^^^^B^^^  ^^^  earth,  has  its  epodis,  as  well 
as  that  of  the  mi^^^^^^^^^imal  wiHrld. 

Yet  although  or^m^^^Beverywhere  difiused,  and  Hie  organic 
powers  are  incessantly  at  Vork  in  reconneoting  with  each  otiier  the 
fijejnenta  set  free  by  deatti  or  disgolnlaon,  the  abundance  and  variety 
of  (Hgaoixed  beings,  and  Hie  rapidity  with  which  they  ate  renewed^ 
difl^  in  different  climates.  In  the  cold  lones,  the  aotivity  of  organio 
life'  nnd^goesA  temporary  suspension  daring  a  portion  of  the  year 
by  frost;  fluidi^  is  an  essential  aondition  of  1^  or  vital  action,  and 
yiitw*lff  and  plants*  wilb  the  ezoaption  of  mosses  and  other  crypto- 
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gamift,  are  in  thon  legionB  buried  for  several  mmLttia  of  eacli  yeu 
in  winter  sleep.  Over  a  large  part  Of  tLe  earth,  tJterefwe,  Ane 
oonld  only  be  developed  organic  forms  capable  of  Bnpportiitg  ^liha 
a  oonsiderable  diminution  of  heat,  or,  being  vitEouk  lemireB,  a  long 
intermption  of  the  vital  fnnctions.  Thus  we  see  variety  and  grace 
of  form,  miztore  of  colors,  and  generally  the  perpetnally  yosOifiil 
energy  and  vigor  of  organic  life,  incseaae  aa  we  approMb  tfie  tn>pc& 
This  increase  can  be  denied  only  by  tboee  who  hare  never  quitted 
Europe,  or  who  have  ne^ected  -  the  stodj  oi  phyBCal  geogiapbj. 
When,  leaving  oar  oak  fovesta,  we  trsTCrae  the  Alps  or  the  Pyrenees, 
aad  enter  Italyor  Spain,  orwben  we  direct,  onr  ^tentlon, to  scHne  of 
ihe  African  shores  of  the  Mediterranean,  we  might  eaolybe  led  to 
draw  the  erroneons  inference  that  hot  eonntries'  tffe  marked  by  tb 
absence  of  trees.  Bat  those  who  do  so,  forget  that  the  South  ot 
Europe  wore  a  di^rent  aspect  on  the  first  airival  of  PelMgan-  or 
Carthaginiaa  colonies;  they^forgetthatanandeBt-cdviliziltionoBmea 
t^e  forests  to  recede  more  and  more,  spd  that  the  wants  and  rqsUea 
activity  of  l&rge  communities -of  men  gmdnally  despdl  tju  faea  <f 
the  earth  of  the  refreshing  shades  Arhieh  still  rej<dce  the  qye  in 
Northern  and  Middle  Europe,  and  whibh,  even  mora  than  any  his- 
toric docoments,  prove  the  recent  date  uit^  youthful  age  of  our  dvil- 
isation.  The  great  catastrophe  which  occasioned  the  formation  of 
the  Mediterranean,  when  the  swollen  mteste  of  what  was  previoudj 
an  immense  lake  burgt  through  the  barrierB  of  the  Dardanelles  and 
of  the  Pillars  of  UeronleB,  appears  to  hgjc  stripped  the  adjacoit 
countries  of  a  large  portion  of  tLei|MEi^S^)(fa^egctable  mould; 
The  traditions  of  Samothiace,  (^)  j||ifcfei§JlPo  us  by  Gxeatn 
writers,  appear  to  indicate  the  recS&^il4^^^P>^^  °^  ^Q  mvagei 
caused  by  this  great  change.  In  ^^JtSMMUE  which  surroniid 
the  Mediterranean,  and  which  are  cH^^HpiDby  beds  of  the  te> 
tiaiy  and  cretaceous  periods  (nnnunuIiBOmeBtone  and  neocomian 
rocks),  great  part  <^  the  suriaCe  ofthe  earth  coQUste  of  naked  rock- 
One  especial  cause  of  the  picturesque  beauty  of  XtaliaiQ  scenery  is 
the  contrast  thus  afforded  between  the  bare  rock  and  the  islands,  if 
I  may  so  call  them,  of  luxuriant  vegetation  scat^red  over  its-sur&oe. 
Wherever  the  rock  is  leas  intersected  with  fissores,  so  that  it  retwis 
water  at  the  surface,  and  where  it  is  coveied  with  vegetable  mould, 


&ere,  Ad  oa  the  flnohantiiig'  ^oteA  of  the  Lake  of  Albano,  Itely  hu 
her  oftk  finesta,  witii  ^adea  as  deeply  embowered,  »nd  veidure  u 
hail  B8  those  whieh  we.adnure  in  the  North  of  Europe. 
'  The  deewtfl  to  the  Bouth  of  the  Atlas,  and  the  immesse  planu  or 
steppes  of  SoDtli  America,  must  be  regarded  as  onlj  local  phenomena. 
IHw  latter,  the  death  American  ateppee,  are  clothed,  in  the  raiuy 
aeaaon  at  Ie>st>  with  grass,  and  with  low-growing  almost  herbaceoas 
mimoBtw.  The  African  deserts  are,  indeed,  at  all  seasons  devoid  of 
vegetatiim}  seas  of  aand,  Borrounded  hy  foroSt  shores  clothed  mth 
prapetoal  verdore.  A  few  scattered&n  palms  alono  recall  to  tlu 
wanderer'H  recoUection  that  theee  awful  solitudes  belong  to  the  do- 
main of  the .  same  raimated  .terrestrial  creation  which  ia  elsewhere  M 
rich  and  bo  varied^  -The  fantastio  plaj  of  the  mirage,  occasioned  t^ 
the  effeots  of  radiant  heSt,  soinetimee  causes  these  palm  trees  to  ftp- 
pear  divided  from  the  grionnd  and.hoTeringabove  its  snr&oe,  and  some- 
limes  shows  their  inverted  image  iefleot«d  in  stnta  of  air  andalating 
like  ^e  waves  of  the  ae^  On  die  west  of  the  great  Peruvian  chain 
of  the  Andes,  on  the  coasts  of  the  Pacifio,  I  have  passed  entire  weeks 
in  famv^lBing  aimi^-  dwerts  destitute  of  water.  ' 
-  The  ori^  of  extenaiTV  ^d  tracts  desdtnte  of  plants,  in  the  midst 
of  oonntries  rich  in  luxuriant  vegetation,  is  a  geognostioal  problem 
which  has  hitherto  been  but  little  considered,  bntr  which  has  doubt- 
tefls  depended  on  andent  levolntions  of  nature,  aach  as^  inuudataons 
or  great  volcanic  changes.  When  onoe  a  regidn  has  lost  the  cover- 
ing of' plants  with  wh^yMraa  invested,  if  die  sands  are  loose  and 
mobile,  and  are  jf|^^^^B[ing?,  and  if  the  heat^  atmosphere, 
forming  conetaD^^^^^^^^^ntfi,  prevents  precipitalioa  taking 
place  frcmi  cloud^^^^^H^^Bf  years  may  elspse  ere  organic  life 
can  pass  from  th^^^^^^^K  to  the  interior  of  the  sandy  sea, 
and  repOBBess  itsel^^^^^^Bnn  from  which  it  had  been  banished. 
Those,  therefore,  wh^Wn  view  nature  with  a  oomprehensive 
^anoe  and  apart  from  local  phenomena,  may  see  from  the  Poles  to 
the  Equator  organic  life  and  vigor  gradnaliy  augment  with  the  aug- 
mentatdon  (^  viri^ng  heat.  But^  in  the  course  of  this  progressive . 
'  increase,  there  are  reserved  to  eadi  zone  its  own  peculiA  beauties; 
to  the  tropica,  varibty  and  grandeur  of  vegetable  forma;  to  the 
uofthj  the  aqiect  of  its  meadows  and  green  pastures,  and  the  periodic 
20* 
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re-awakeiiiDg  of  nature  at  the  first  'bna.tii  of  the  <inild  bii  of  sptii^ 

Each  tone,  besides  its  own  pectdiar  advantagei,  has  its  own  Xslu» 
a-n  oharacter.  Primeval  laws  of  organiiation,  notwitJiirtMidiag  a 
certain  degree  of  freedom  in  the  abnormal  devel^ment  of  sin^ 
parts,  bind  all  animal  and  vegetable  fbrmB  :to  fixed  evet-rwn^ring 
types.  As  we  recogniie  m  distinct  orgnnio  beingp  a  iliili  iiiiimUi 
-phjaiognomy,  and  ai  desoriptiTe  botany  and  loology,  in  tie  reptricM 
sense  of  the  terroB,  oondst  in  a  detailed  analysis  of  animal  and 
vegetable  forms,  so  each  region  of  the  earth  baa  a  natural  physk)^ 
nomy  peculiar  to  itself.  The  idea  indicated  by  the  paJnte*  by 
expressions  sach  as  "Swiss  nattire,"  "Italian. sky,"  &c.,  rests  on  a 
partial  perception  of  this  local  ohaiaoter  is  the  aspect  of  Jiatnre. 
The  azure  of  the  sky,  the  lights  and  shadows,  the  base  resting  o& 
the  distance,  the  forms  of  anin^als,  tlie  snocnlenoj  of  the  planJisaDd 
herbage,  the  brightness  of  the  foliage,  the  outline  of  the  mountain^ 
are  all  elements  which  determine -tlia  total 'impression  charaot^utid 
of  each  district  or  region.  It  is  tme-  that  in  eveiy  zone,  the  sanw 
kinds  of  rocks,  trachyte,  basalt,  porphyritic  schiste,  lUid .  dolomite, 
form  groups  having  the  same  physiognomy  and  aspect.  The  graen- 
fitone  precipices  of  South  America  and  Mexico  resemble  those  of 
the  Fichtel-Oebirge  of  Germany,  just  as  among'  animals  the  ibrm 
of  tbe  Allco,  or  native  race  of  dogs-  of  the  New  Continent,  con*- 
Bponds  perfectly  with  that  of  the  European  race.  For  the  inorganio 
cmst  of  the  globe  shows  itself  independent  of  climatic  influencea; 
whether  it  be  that  differences  of  c1iiD|ited|pendiDg  on  differcDcei 
of  latitude  were  more  recent  tban  JJwffPwBfc  of  ^^  rooks, <)r 
that  the  mass  of  tbe  earth  in  soMKiriflgOTOB^png  "with  its  heat 
regulated  its  own  temperature,  B"!)  'I ^l^pH^H^me cei vin g  it  Ircm 
without.  Thus  all  the  kinds  of  MfcuriBBfl^^Tre  are  acquainted 
may  be  met  with  in  all  parts  of  «BBHVS  everywhere  affect 
the  same  charaeteristic  forms.  Eve^Rne  basalt  rises  in  twin 
mountains  and  truncated  cones;  everywhere  the  porphyritic  Qap 
appears  in  grotesquely  arranged  masses,  and  granite  in  rounded 
summits.  Also  »milar  forms  of  trees — pines  vtd  oaka — adorn  the 
declivities  of  the  mountains  of  Sweden,  and  those'  of  the  most 
southern  part  of  Mexico.  (")  Yet,  notwithstanding  these  oone- 
Bpondences  of  form,  and  this  similarity  of  ondlne  Id  tbe  a 


^m 


pitysHxikomt  of  phantB;  235 

porta  of  tbe  picture,  their  grouping  gives  to  the  wliole  the  greatest 
difference  of  cliaracter. 

Mineralogy  is  not  more  cliBtinct  from  geology  than  is  the  indiridnal 
descripldon  of  natural  objects  from  a.  general  description  oS  the 
phj^ognomy  of  nature.  .  G«orgo  Forster,  in  the  narrative  of  his 
voyages,  and  in  his  other  publications — Goethe,  in  the  descriptions 
of  nature  which  bo  many  of  his  immortal  works  contain — Buffon, 
Bemardin  de  St.  Pierre,  and  Chateaubriand,  have  traced  with  in- 
imitahie  truth  of  description  the  character  of  Home  of  the  zones 
into  which  the  earth  ia  divided.  Not  only  do  such  deseripliona 
afford  u8  mental  enjoyment  of  a  high  order,  but  the  knowledge  of 
the  character  which  nature  assumes  In  different  regions  is  moreover 
intimately  connected  with  the  history  «f  man,  and  of  his  civilization. 
For  altbovgh  the  commencement  of  this  civilization  is  not  solely 
determined  by  physical  relations,  yet  the  direction  which  jt  takeB, 
the  national  character,  and  the  more  grave  or  gay  dispositions  of 
men,  are  dependent  in  a  very  high  degree  on  climatic  influences. 
How  powerfully  have  the  skies  of  Greece  acted  on  its  inhabitants! 
The  nations  settled  in  the  fair  and  happy  regions  bounded  by  the 
Euphrates,  the  Haljs,  and  the  Egean  Sea,  also  early  attained  amenity 
of  manned  and  delicacy  of  sentiment.  When  in  the  middle  ages 
religious  enthnsiasm  suddenly  rc-opened  the  sacred  East  to  the 
nations  of  Europe  who  were  sitiking  back  into  barbarism,  our  an- 
cestors in  returning  to  their  homes. brought  with  them  gentler 
manners,  acquired  inl^^^elightful  valleys.  The  poetry  of,  the 
Greeks,  and  the  ^^^^H^^UJ'*'  primitive  northern  nations,  owe 
great  part  of  tl^^^^HQP^Hactor  to  the  aspect  of  the  plants 
and  -animals  seei^^^^^bsA^^Bhe  mountains  and  valleys  which 
surrounded  him,  ^^HHflH^Kiuh  ho  breathed.  And  to  recall 
more  familiar  objec!II^^^^^KLOt  feel  iiimself  differently  affected 
in  the  dark  shade  of  tn^Mti,  on  hills  crowned  with  scattered  fir- 
trees,  or  on  the  turfy  pasture,  where  the  wind  rustles  in  the  trem- 
bling foliage  of  the  birch?  These  trees  of  our  native  land  have 
often  suggested  or  recalled  -to  our  minds  images  and  thoughts,  either 
of  a  melancholj',  of  a  grave  and  elevating,  or  of  a  cheerful  character. 
The  influence  of  the  physical  on  tho  moral  world — that  reciprocal 
and  mysterious  action  and  reaction  of  the  material  and  the  imma- 
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terial — ^ves  to  the  stud;  of  nature,  when  regarded  firom  highn 
points  of  view,  a  peculiar  charm,  HtJU  too  little  recognized. 

But  if  tlje  oharacteriBtic  aspect  of  different  portiona  of  the  earth'i 
sur&ce  depends  conjointly  on  all  external  phenomena — if  the  con 
tours  of  the  mountuing,  the  phygiognoniy  of  plants  and  onimali), 
the  azure  of  the  sky,  the  form  of  the  clouds,  and  the  transparent 
of  the  atmosphere,  all  combine  in  forming  that  general  impreseio^ 
which  is  the  reeult  of  the  whole,  yet  it  cannot  be  denied  that  ths 
vegetable  covering  with  which  the  whole  earth  ia  adorned  ia  t 
principal  element  in  the  trapression.  Aniraal  forms  are  deficient 
mass,  and  the  individual  power  of  motion  which  animals  poasess,  U 
well  Bs  often  the  smallness  of  their  size,  withdraw  them  from  (ttt 
sight.  The  vegetable  forms,  on  the  contrary,  produce  a  greater  > 
by  their  magnitude  and  by  their  constant  presence.  The  age  of 
trees  ia  marked  by  their  size,  and  the  union  of  age  with  the  roani- 
featation  of  constantly  renewed  vigor  ia  a  charm  peculiar  to  the 
vegetable  kingdom.  The  gigajitic  Dragon-tree  of  Orotava  (")  (U 
sacred  in  the  eyes  of  the  inhabitants  of  the  Canaries  as  the  olivf- 
iree  in  the  Citadel  of  Atliens,  or  the  Kim  of  Ephesue),  the  diameter 
of  which  I  found,  when  I  visited  those  Islands,  to  be  more  than  19 
feet,  had  tbe  same  ooloBsal  size,  when  the  French  adventurers,  tha 
Bfithencourta,  conquered  tieae  gardens  of  the  .  Hesperides  in  thfl 
beginning  of  the  fifteenth  century;  yet  it  still  flourishea,  as' if  it^ 
perpetual  youth,  bearing  flowers  and  fruit.  A  tropical  forest  of. 
Hymengeaa  and  Cicsalpinie^e  may  pei^u|upr^nt  to  as  a  m 
ment  "of  more  than  a  thonaand  y^^^^^^^^^k 

If  we  embraoe  in  one  general^^^^^^^^^^Bpecica  of  phfeoiK 
gamouB  plants  at  present  cout^^^^^^^^^^Ha,  the  number  i^ 
which  may  now  he  estimated  '^^  ^^H^^^^^F^  30,000,  Q^) 
shall  recognize  in  this  prodigious  J^^^^^^Hmn  leading  forms  !«■ 
which  many  others  may  be  referred^W^<^°iog  these  leading' 
forma  or  types,  on  the  individual  beauty,  the  distribution,  and  tint 
grouping  of  which  the  physiognomy  of  the  vegetation  of  a  eounli)' 
depends,  we  must  not  follow  the  march  of  systems  cf  botAuy,  it 
which  from  other  motives  the  parte  chiefly  regarded  are  the  smallef 
organs  of  propagation,  the  flowers  and  the  fruit;  we  must,  on  tht 
eontrary,  consider  solely  that  which  by  its  mass  stamps  fi  pi^iiUiI'; 
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character  on  the  total  imprcBsion  produced,  or  on  the  aspect  of  tLe 
conntry.  Amorig  the  leadiog  forms  of  vegetation  to  which  I  allade, 
there  are,  indeed,  Bome  which  oomcide  with  &mities  belonging  to 
the  "natural  systems"  of  botanists.  Such  are  the  forms  of  Bananas, 
Palma,  Gkauarineie,  and  Coniferaa.  But  the  botanic  Byst^matist 
divides  many  gtoupa  which  the  phyaiognomist  is  obliged  to  unite. 
When  plants  or  trees  present  themselves  in  masses,  the  outlines  and 
distribution  of  the  leaves  and  the  form  of  the  stems  and  of  the 
branches  are  blended  together.  The  painter  (and  here  the  artist's 
delicate  tact  and  appreciation  of  nature  arc  demanded)  can  distin- 
guiah  in  the  middle  distance  and  background  of  a  landscape  groves 
of  palms  or  pines  from  beech  woods,  but  he  cannot  distinguish  the 
latter  from  woods  consisting  of  other  deciduous  forest  trees. 

Above  sisteen  different  forma  of  vegetation  are  principally  con- 
cerned in  determining  the  aspect  or  physiognomy  of  Nature.  I  men- 
tion only  those  which  1  have  observed  in  the  coarse  of  my  travels  both 
in  the  New  and  Old  Continents,  where  during  many  years  I  have  at- 
tcntlveiy  examined  the  vegetation  of  the  regions  comprised  between 
the  60th  degree  of  north,  and  the  12th  degree  of  south  latitude. 
The  number  of  these  forms  will  no  doubt  be  considerably  augmented 
when  travellers  shall  have  .penetrated  farther  into  the  interior  of 
Continents,  and  discovered  new  genera  of  plants.  In  lie  south- 
eaatem  part  of  Asia,  the  interior  of  Africa  and  of  New  Holland, 
and  in  South  America  from  the  river  of  the  Amazons  to  the  province 
of  Chiquitos,  the  ves^^lM^^^l  entirely  unknown  to  us.  How 
if  at  some  future^^B^^^^^^k  should  be  discovered  in  which 
hgneous  fungi,  C^^npe  m^ffl^bp'i  or  mosses,  should  form  t^ 
tress  ?  The  Nec^^^^ttKbindd^Bprennan  species  of  moss,  is  in 
fact  arborescent;  a^^^M^otSiAHch  are  arborescent  grasses)  and 
the  tree  ferns  of  thc^^^^fegj^^D  are  often  higher  than  our  lime- 
trees,  and  alders,  now  preHl^ro  the  European  a  sight  as  surprising 
as  would  be  that  of  a  forest  of  tree  mosses  to  its  discoverer.  The 
absolute  size  and  the  degree  of  development  attained  by  organic 
forma  of  the  same  family  (whether  plants  or  animals),  depend  on 
laws  which  are  still  unknown  to  us.  In  each  of.  the  great  divisions 
of  the  animal  kingdom,  insects,  crustaoea,  reptiles,  birds,  fishes,  as 
nuunmalia,  the  size  of  the  body  oscillates  between  certain  extrema 
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limila.  Bdt  these  titoits,  which  have  been  established  by  obeem- 
tioD  OS  f &r  as  it  hag  yot  gone,  may  be  corrected  by  the  discoveiy  ni 
spedcs  with  which  we  are  still  imacquMiited. 

In  limd  uumaU,  the  higher  temperatures  of  the  low  ladtodes  i^ 
pear  to  have  ikvored  organic  development.  The  Btaail  and  slend^ 
form  of  our  lizards  is  exchanged  in  tlie  south  for  the  giguttic,  beSTy|, 
and  cuiraseed  bodies  of  crocodiles.  In  the  formidable  tiger,  Uk^. 
a&d  jaguar,  wo  see  repeated,  on  a  latter  scale,  the  form  of  the  «W> 
moQ  oat,  one  of  the  Bmallest  of  our  domestic  animals.  If  we  pen^ 
tnte  into  the  interior  of  the  earth,  and  search  the  cemetenea  ife 
which  the  planU  and  animals  of  the  andent  world  lie  eatotabed,  As 
foBsil  remains  which  wo  discover  not  only  aunoonce  a  diatrihnlitB 
inconsistent  with  our  present  climates — they  also  disclose  to  us  ^ 
gantic  forma  that  contrast  no  leas  with  ■those  which  now  sorround  11% 
than  does  the  simple  heroism  of  the  Crrraks  with  the  character  of 
hsman  greatness  in  modem  times.  Has  the  temperature  of  cnff 
planet  undergone  considerable  changes — ^possibly  of.  periodical  r»- 
cnrrcnce?  K  the  proportion  between  land  and  sea,  and  even  the 
height  of  the  aerial  ocean  and  its  pressure,  ('*)  have  not  always  bean 
the  same,  the  phydogaomy  of  nature,  and  the  dimensions  and  fonnt 
of  organized  beings,  mnst  also  have  been  subjected  to  various  alta^J 
ations.  Huge  Pachydermata,  Mastodons,  Owen's  Mylodon  robnBtaij 
and  the  Colosaochelys,  a  laad-tortoise  above  sii  feet  high,  have  et 
isted,  and  in  the  vegetable  kingdom  there  have  been  forests  composed 


of  gigantic  Lepidodendra, 

of  Cyeadese.     Unable  to  depict 

the  phy-siognomy  of  our  plai 

tnre  to  attempt  to  indicate 

guish  those  vegetable  groups 

marked  by  physiognomic  diffei 

ness  and  flexibili^  of  our  native 

hazardous  undertaking  when  we  attempt  to  trace  in  words  that  whide' 

belongs  rather  to  the  imitative  art  of  the  painter.     I  feel  also  tfc* 

necessity  of  avoiding  as  much  as  possible  the  wearisome  impreodoB 

almost  inseparable  from  aU  lengthened  enumerations." 

We  will  begin  rtith  palms,  (")  the  loftiest  and  noblest  of  all  T&- 
getahle  forms,  that  to  nMch  the  '^mo  «&  \iesAt^  has  beoa 


and  numerouskitidt 

\ia  present  feottnea 

I  will  only  veh- 

principally  distiu; 

be  most  strongtf 

fevored  by  the  ridfc, 

still 
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f  tte  oOnaurrent  voice  of  nationfi  in  all  ngesj  fqr  tho  earliest  oiyili- 
■tioQ  of  manMnd  belonged  to  countries  bordering  on  tlie  region  of 
palms,  and  to  parts  of  Asia  where  they  abound.     Their  lofty,  slender, 
ringed,  and,  in  some  cases,  prickly  stenis,  terminate  in  of^inog  and 
fibming  either  ianlike  or  pinnated  foliage.     The  leaves  are  frequently 
ourled,  like  those  of  some  graminejs.     Smooth  polished  Bt«ms  of     ] 
palms  earefully  measured  by  me  had  attained  192  English  feet  in 
height.    In  receding  from  the  Eiiiiator  and  approaching  the  temper-    , 
at«  zone,  palms  diminish  in  height  and  beauty.     The  indigeaoiui  ^ 
vegetation  of  Europe  only  comprises  a  single  representative  of  Hob  >  J 
fortn  of  plants,  the  sea-coast  Dwarf-palm  or  ChamreropH,  wldoh,  in^*-J 
Spain  and  Italy>  eztenda  as  far  north  as  the  44th  parallel  of  lali- 
tade.    The  true  climate  of  palms  has  a  mean  annual  temperature  of 
20=.&— 22'  Reaumur  {78°.2— Sl^.S  Fahr).     The  Date,  which  is    4 
mnch  inferior  in  beauty  to  several  other  genera,  has  been  brought  J 
from  Africa  to  the  south  of  Europe,  where  it  lives,  but  ean  scarcely    1 
be  Baid  toflourifih,  in  a  mean  temperature  not  esceoding  12° — 13°,  6     ' 
Reaumur  (59° — 62°. 4  Fahr).     Stems  of  palms  and  fossil  bones  of 
dephants  ore  found  buried  beneath  the  surface  of  the  earth  in  north- 
enl  countries,  in  poaitione  which  make  it  appear  probable  that  thci; 
presence  is  not  to  be  accounted  for  by  their  having  been  drifted 
thither  from  tdie  tropics,  and  we  are  led  to  infer  that,  in  tho  couTBa 
of  the  great  revolutions  which  our  planet  has  undergone,  great 
changes  of  ftlimate,  and  of  the  physiognomy  of  nature  as  dqiendent 
on  clinjate,  have  takui^^Uj^^^^ 

In  all  parts  of  tl^^Hl^w^^■Lfo^m  is  accompanied  by  that  of 
Pluitains  or  Bani^^B.Ihe  Se^^^Kse  and  Musacese  of  botanists, 
Heliconia,  Amom^^BIld  Stri^^B  In  this  form,  the  stems, 
which  are  low,  siic^^HLnaci  ^^F  herbaeeous,  are  sormountcd 
by  long,  silky,  dt.'Iical^^HB||^HFeB  of  a  thin  loose  texture,  and 
bright  and  beautiful  vcn^P^^roves  of  plantains  and  bananas 
form  the  ornament  of  moist  places  in  the  equatorial  regions.  It  is 
on  their  fruits  that  tho  anbHistenoe  of  a  large  part  of  the  inhabitAnts 
of  tiie  torrid  isone  chiefly  depends,  and,  like  the  farinacoouB  eereals  of 
the  North,  they  have  followed  man  from  the  infkncy  of  hia  civiliza^ 
^8n.  {")  The  aboriginal  site  of  this  nutritious  plant  is  placed  by 
K^pte  Asiatic  fables  or  traditions  on  tho  banks  of  the  Euphrates,  and 
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l^  othen  irith  more  probability,  at  the  foet  of  the  Him»Uy  Qn- 
foan  fables  named  the  ficlda  of  Enna  as  the  happy  notiTe  land  of  the 
OGTGaU;  and  if  in  northern  cliiaee,  where  com  is  enltiTsted  in  im- 
aense  unbroken  fieldii,  their  monotdnotu  aapect  adds  bnt  litUe  to 
the  bcAutj  of  the  hindscape,  the  inhabitant  of  the  tropica,  on  the 
Other  hand,  in  rearing  groves  c^  plantains  whererer  he  fixes  Hi 
habitation,  contributes  to  the  adornment  of  the  earth's  surface  bj 
-  the  extension  of  one  of  the  moet  noble  and  beaatifiiL  ferms  <^  tha 
vegetable  world. 

The  form  of  Malvaoeea  (*0  and  ^ombaoen,  represented  bj  C^bs, 
GaTanillcsia,  and  the  Mexican 'hand-tree  .Cheiroatemon,  has  eatst- 
ipeualy  thick  trunks ;  large,  soft,  woolly  leaTce,  either  heart-shaped 
or  indented;  and  superb  flowers  frequently  of  a  purple  or  crinucn 
hue.  It  ia  to  this  group  of  plants  that  the  Baghab,  w  monkey 
bread-tree  (Adansonia  iligitata)  belongs,  which,  with  a  very  modo- 
late  elevation,  has  a  Jiameter  of  32  ^English  feet,  and  is  probably 
tlic  largest  and  most  ancient  organic  monument  on  our  plancL  Li 
Italy,  the  Malvaccoi  already  beg^n  to  impart  to  the  vegetation  a 
peculiar  Bonthcm  character.   '  ' 

The  delicately  pinnated  foliage  of  the  Mimosa  fonn,  (■*)  c^  whidi 
Acada,  Deinnanthus,  Glcditschia,  Forleria,  and  Tamarindus  arei  im- 
portant members,  is  entirely  wanting  in  our  temperate  ziNie  in  the 
Old  Continent,  though  found  in  the  United  States,  where,  in  oorre- 
flponJing  latitudes,  vegetation  is  more  YariLii  and  more  vigorous  than 
in  Europe.     The  uinbrcllLL-lil:'  'c^' -'  -■     '  '!"■  branches,  resem- 

bling that  seen  in  the  Htoiii'  ii.:.i»  •)>  ii:<\\.  ii' Vi'y  frequent  among 
the  Mimosas.  The  deep  blu.^  the  tmiiir^^K-L-eu  throngh  their 
finely  divided  foliage,  han  an  Atensty  pu^j^^B'-'  offect. 

The  Heath  form  (■")  beloug&wc  esft^^j^h..-  (_)ld  World,  snd 
particularly  to  the  African  conkBBN^HEiids;  taking  for  our 
guides  physiognomic  cbanwler  ^^f^pRT aspect,  we  may  olus 
under  it  the  Epacridcao  uid  ]>iosmese,  many  Proteacen,  and  thoM 
Australian  Acacias  which  have  mere  leaf-stalks  instead  of  lesro 
(phyllodias).  Thia  form  has  some  points  of  similarity  with  that  of 
necille  trees,  and  the  partial  resemblance  enhances  the  effefit  of  tbe 
pleasing  contrast  which,  when  these  two  are  placed  together,  ia 
afforded  bj  the  abundant  b^i-sha^  bloseoms  of  the  heaths.  -  Arbo- 
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rescent  htoths,  like  sonM  other  AfHcBti  plants,  extend  to  the  northem 
shorcB  of  the  Mediteiranuan :  thay  iidorn  Italy,  and  the  cistus-covered 
grounds  of  the  Bouth  of  Sjjain,     The  decliyity  of  the  Peat  of  Tell»' 
riffe  is  the  locality  where  I  have  seen  them  growing  with  the  greatest 
laxoriance.     Id  the  CouDtrics  adjoining  the  Baltic,  and  farther  to 
the  north,  the  aspect  of  this  form  of  plants  ia  unwetcdme,  as  an-        ' 
nouncing  Btcrility.      Our  heaths,  Erica  (Calluna)  vulgaris,  Erica 
tetralis,  -B.  carnea,  and  E.  einerea,  arc  social  pknta,  and  for  centuriea 
agricidtural  nations  hate  donibatcd  their  advance  with  little  success.         ' 
It  IB- remarkable  thatliie  extensive  genua  which  is  the  leading  repre- 
sentative of  this  form  appears  to  be  almost  limited  to  one  side  of 
our  planet.     Of  the  300  known  species  of  Erica  only  one  has  been 
discovered  across  the  whole  extent  of  the   New  Oontinentj  from    ^j 
Pennsylvania  and  Labrador  to  Noolka  and  Alaahka.  ^u 

The  Cactus  form,  (")  on  the  other  hand,  is  almost  exclusively  i 
Amcrinin.  Sometimes  spherical,  aometinics  articulated  or  jointed, 
and-  BiHnetimes  assuming  the  shape  of  tall,  upright,  polygonal ' 
columns  resembling  the  pipes  of  an  organ,  this  group  presents  the 
moat  striking  contrast  to  those  of  Liliacesa  and  Bananas.  It  oom- 
prisOB  some  of  the  plants  to  which  Bernardin  do  St,  Pierre  haa  ap- 
plied the  term  of  "vegetable  fount^ns  in  the  desert."  In  the 
vratertess  flains  of  South  America,  the  animals  suffering  from  thirst 
seek  the  melon-eactus,  a  spherical  plant  half  buried  in  the  dry  sand, 
and' encased  in  formidable  prickles,  but  of  which  tie  interior  sbonnda 
in  refreshing  jsice.  The  stems  of  the  columnar  cactus  rise  to  a 
height  of  30  or  32  feet;  they  are  often  covered  with  lichens,  and, 
dividing  into  candelahra-liko  branches,  resemble,  in  physiognomy, 
some  of  the  Euphorbias  of  A&ioa. 

While  the  above-mentioned  plants  flourish  in  deserts  almost  de- 
void of  other  vegetation,  the  Orchidca;  (''■')  enliven  the  clefts  of  tha 
wildest  rocks,  and  die  trunks  of  tropical  trees  blackened  by  excess 
of  beat.  This  form  (to  which  the  Vanilla  belongs)  is  distinguished  '' 
by  its  bright  green,  succulent  leaves,  and  by  its  flowers  of  many 
colors  and  slxange  and  curious  shape,  sometimes  resembling  that  of 
vringed  insecta,  and  sometimes  that  of  the. birds  which  are  attracted 
by  the  perfume  of  the  honey  vessels.  Such  are  their  number  and 
variety,  that,  to  mention  only  a  limited  dielrict,  'Has,  fc\i&t%  ^Ss.<i  *J 
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punter  would  be  too  short  for  ihe  delineaction  of  alT  the  inagnifiooit 
Orchideaawhiph  adorn  the  recesses  of  the  deepv^Uej^  of  the  Andes, 
of  Peru.  •   '.  ^ 

The  Casuarina  form^  (^)  leafless,  like  almost  all  species  of  Qaetofl, 
consists  of  trees  with  branches  resembling  the  stalks  of  our  Equkto- 
turns.  It  is  found  OQly  in  the' islands  of  the  Pacific  and  in  India, 
but  traces  of  the  same  singular  rather  than  beautiful  tjpe*aiQSNeD 
in  other  parts  of  the  world.  .  Plumier's  Equisetum  altis^imiUB^ 
Forskal's  Ephedra  aphjlla  fr^cnn  the-  north  of  Africa^  the  Pe^ayiah 
GolletiaS;  and  the  Siberian  Calligonum  pallasii^;  are  nearly  allied  to 
the  Casuarina  form. 

As  the  Banana  form  diows  the  greatest  expansion,  sothegr^test. 
contraction  of  the  leaf-vessels  Is  shown  ill  Castfarinas,  .and  in- the 
form  of  Needle  trees  (*)  (ConiferaB).  Pines, /Thuias,  and  OypreBses 
belong  to  this  form,  which  preyaik  in  northern  regiond,  and  is  com- 
paratively  rare  within  the  tropics :  in  Dammara  and  Salisbuiia  the 
leaves,  thoo^  they  may  still  be  termed  needle-shaped,  are  broadepw 
In  the  colder  latitudes,  the  neYer-&iling  verdure  of  this  forixk  of  trees 
cheers  the  desolate  winter  landsi^ape,  and  tells  to  the  inhabitants  of 
those  regions  that  when  snow  and.  ice  cover  the  ground  the  inward  . 
life  of  plants,  like  the  Promedieag'  fire, is. never  extinct  \ipon  our 
planet:  '      ■ 

Like  mosses  and  liphens  in  our^  latitudes,  and  like  Orchidese  in' the 
tropicsd:  zone,  plants  of  the  Pothos  form  (^)  clothe  parasitiCally  the 
trunks  of  aged  and  decaying  forest  trees :  succulent,  herbaceous  stalks 
support  large  leaves,  sometimes  sagittate,  sometimes  either  digitate 
or  elongate,  but  always  with  thick  veins.  The  flowers  of  the  Aitoiden 
are  cased  it.  hooded  spathes  or  sheaths,  and  in  some  of  ijiem  whoa 
they  expand  a  sensible  increase  of  vital  heat  is  perceived.  'Stemleas, 
they  put  forth  aerial  roots.  Pothoa,  Draoontium,  Caladiuai,  and  • 
Arum,  all  belong  to  this  form,  which  prevails  chiefly  in  the  tropical 
world.  On  the  Spanish  and^  Italian  shores  of  the  Mediterranean,  . 
Arums  combine  with  the  succulent  Tussilago,  the  Acanthus,  and 
Thistles,  which  Are  almost  arborescent,  -to  indicate  ,the  increasing 
luxuriance  of  soufhem  vegetation. 

Next  to  the  last-mendoned  form,  of  which  the  Pothos  imd  Aram 
are  rO|>resentatives,  I  place  a  form  with  which,  in  the  hottest  parta 
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Xii  Sonih.  America,  it  is  freqaentlj  associated — ^that  of  the  tropical 
twiiHiig  rope^plantSy  or  Lianes,  (^)  ^liieh  d%)la7  in  tiliose  regions, 
in  Pimllinias,  BanistenaS;  Bignoqias,  and  Passiflora^ .  the  utmost 
■Y^OF  of  v^tatien.  It  is  represented  to  ns  in  the  t^perate  kti- 
.  tiroes  bJ.Olllr^twining  hops^  and  by  Our  grape  vines'.  On  the  banks 
of  the  Orinoco  the  leafless  branches  of  the  Baidiinias  are  often  be- 
tween 40^  and  50  feet' long :  sometimes  they  haftig  down  perpendieo- 
larlyfipom  the  hi^  top  of  the  Swietenia,.and'  sometimes  they  are 
s^tehed  obliquely  like  the  cordage  of  a  ship :  the  tiger-cats  dimb 
up  and  descend  by  them  with  wonderful  agility.  "^ 

In  strong  contrast  with  the  extreme  flexibility  and  fresh  light - 
colored  ^i^erdure  of  the  climbing  jdants^  of  which  we  have  just  been 
speaking,  are  the  ngid,  self^upporting  growth  and  bluish  hue  of  the 
fpml  4>£  AloeS;  (^)  which,  instead  of  pliant  stems  and  branches  of 
enormous  length,  are  either  without  stems  altogether,  or  have  branch- 
less stems.  ^6  leaves,  which  are  succulent,  thick,  and  fleshy,  and 
terminate  iii.long  points,  radiate  from  a  centre  and  fixm  a  olos4y 
crowded  tt^  ^e  tallnstemmed  aloes  are  tiot  found  in  dose  dos- 
teirs  or  thic^^ts  like  other  social  or  gregarious  plants  or  trees;  they 
stand  singly  in  ^arid  plains,  ^d  impart  thereby  to  the  tr6pical'  re- 
gions, in  which  they  are  found  a  peculiar,  melancholy,  and  I  would 
alniost  venture  "to  call  it,  Afrio^tn  character.  Taking  for  our  guides 
resembhuice  ia.  physiognomy,  and  influence  on  the  impres^on  pro- 
xlucecl  by  the  landscape,  we  placis  togeth^  under  the  head  of  the 
AI09  form  (from  among  the  Bromeliaceae),  the  Pitcairnias,  which 
in.  the  diain  of  t^e  Andes  grow  out  of  deffcs  in  the  rocks;  the-great 
Pouin^tia  pyramidata  (the  Atschupalla  of  the  elevated  plains  of 
New  Granada);  the  American  Aloe  (Agave);  Bromelia  aranas  and 
B.  karatas ;  from  among  the  EaphorbiacesB  the  rare  species  whidi 
have  thick  short  canddabnirlike  divided  stems ;  from  t^e  family  of 
Asphodeleee  the  African,  Aloe  and  the  Dragon  tree  (Dracasna  draco); 
and, lastly,  from  among  ilie  liliacese,  the  tall- flowering. Y^cca. 
,\.If  the  Aloe  form  is  characterized  by  an  almost  moumfcd  repose 
and  immobility,  the  form  of  Oraminese,  (^)  especially  the  physiog- 
nomy of  arborescent  grasses,  is  characterized.  On  the  contrary,  by  an 
expressioQ  .of  cheerfulness  and  of  airy  grace  and'tr0mulous  lightness, 
combined  with  loflty  stature.    Both  in  the  Esi^t  dud  Weat 
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groved  of  Baniboo  form  shaded^  over-arcIuDg  walkfi  or  avendeB.  He 
smootb  poHshed  and  often  lightlj-rwaving  and,  beading  Btems  of  "fteee 
tropical  grasses  are  .taller  than  our  alders  and  'oaks.  The  form  of 
Gramineas  begins  even  in  Italy,  in  the  Arundo  donas,  to  rise  -firdm 
the  ground,  and  to  determine  by  height  as  well  as  mass  iiienataial 
character  and  aspect  of  the  country. 

,  »The  form  of  Ferns,  (*)  as  well  as  that  of  Grasses,  be<»mes  enno- 
bled m  the  hotter  parts  of  the  globe.  Arborescent  ferns,  when  they 
xeach  a  height  of  above  40  feet,  haye  ^mething  .of  a  palm-tike  s^ 
pearance ;  but  their  stems,  are  less  slender,  shorter,  and  inore  rough 
and  scaly  than  those  of  palms.  Their  fbliage  is  more  delicate,  ci  a 
thinner  and  more  translucent  texture,  and  the  minutely  indented 
margins  of  the  fronds  are  finely  and  sharply  .cut. '  Tree  ferns  belong 
almost  entirely  to  the  tropical  zone,  but  in  that  zoncf.  thdy  se^  by 
preference  the  more  tempered  heat  pf  a  moderate  elevation  above, 
the  level  of  the  sea;  and  mountains  two  or  Uiree  thousand. feet  hi^ 
may  be  regarded  as  i^eir  principal  seat  In  S6uth  America  Ae 
arbbrescent  ferns  are  usuajly  fotmd  dissociated  with  the  tree  whush  hag 
conferred  such  benefits  en.  mankind  by  its  fever-healing  bark.  B$ifch 
indicate  by  their  presence  the  happy  region  Where  reigns  a  soft  per- 
petual spring.  ^ . 

I  will  next  name  the  forin  of  Liliaceous  plants  (*)  (AjnaryDiB, 
Lda,  Gladiolus,  Pancratium),  with  their  flag-like  leaves  and  superb 
blossoms^  of  which  Sotithem  Africa  is  the  principal  country ;  also 
.thcL  Willow  form,  (^)  which  is  indigenous  in  all  parts  of  the  globe, 
and  is  represented'  in  the 'elevated  plains  of  Quito  (not  in  the  shape 
of  the  leaves,  but  in  that  of  the  ramification),  by  Sclunus  Molle; 
MyrtaceaB,  (^^  (Metrosideros,  Eucalyptus,  Escallonia  myrtilloides)  J 
MelastomacesD,  (^)  and  the  Laurel  form.  (*■) 

It  would  be  an  enterprise  worthy  of  a  great  artist  to  study  the 
asjpect  and  character  of  aH  these  vegetable  groups^  not  merely  in 
hot-houses  or  in  the  descriptions  of  botanists,  but  in  their  native 
grandeur  in  the  tropical  zone.  How  interesting  apd  instructive  U) 
the  landscape  painter  (^)  would  be  a  work  which  should  present  to 
the  eye^  first  separately,  and  then  in  combination  and  contrast,  the 
leading  forms  which  have  been  here  enumerated!  How  picturesque 
18  the  aspect  of  trefe-f enia  Bpxeadmg,  tkeii  deUoate  i^ndb  abor^  the 
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bi^el-oaka  of  Mexico;  or  groops  of  planfains  overdiadowed  hj 
jorboresoent  grasses  (Quaduas  and  Bamboos)!  It  is  the  artistes 
privilege,  kaying  studied  these  groopB^  to  analyxe  them :  and  thns 
in  his  hands  the  grand  and  beantifnl  f oim  of  natme  whioh  he  would 
portray  tesolves  itself  (if  I  may  T^itnie  on  the  ezpiessian),  like  the 
written  works  of  men,  into  a  few.  simple  elements. 
•  It  is^nnder  the  horning  rays  of  a  tropical-son  that  T^etation  dis^ 
plays  its  most  majestic  fonns.  In  the  cold  n<^rdi  the  bark  of  tiees 
is  covered  witE  lichens  and  mosses,  whilst  between  the  trt^ics  the 
Gymbidium  and. fragrant  Yanilla  enliven  the  tnmks  of  the  Anaear- 
(SaS;  and  of  the  gigantic  fig  trees.  The  fresh  Terdare.of  the  Pothos 
leaves,  and^f  the  DmcOntias,  contraste  with  the  many-colored  flowers 
of  the  Orchideae.  GHtiibing  Baohinias,  'PsasoAona,  and  yello%  flower- 
ing Bs-nisteriad,  twine  roond  the  tnmks  of  the  forest  trees.  Delicate 
blossoms 3j»ing from  the  rootsof  the Theobroma, and frtmi  the  tiiick 
and  rough  ba^k  of  the  Grescentias  and  the  Gostavia.  (^)  In  the 
loidat'  of  rthis  nrofbsion  of  flowers  and  fruits,  and  in  the  loxoriant 
intertwinings  of  the  climbing  plants,  the  natonfist  often  finda  it  . 
difficult  to  discover  to  which  stem  the,  diflerent  leaves  and  flowers 
really  belong.  A  single  ^ee  adorned  with  Paobinias,  Bignonias, 
and  Dendrobium,  /orms  a  group  of  plants  which,  if  disentangled 
and  separated  from  e%ch  other,  would  cover  a  considerable  space  .of 
^und. 

In  the  tropics  vegetation  is  geiierally  of  a  fresher  verdure,  more 
kLEOXiant  andr  succulent,  and  adorned  with  larger  and  more  shining 
leaves,  thai^  in  our  northern  climates.  The  ''social''  plants,  which 
often  implurt  so  uniform  and  monotonous  a .  character  to  European' 
countries,  are  almost  entirely  absent  in  the  Equatorial  regions.  Trees 
almost  as  lofty  as  our  oaks  are  adorned  with  flowers  as  hrge  and  as 
beautiM  a&  our  lilies.  On  the  shady  banks  of  the  Eio  Magdalena 
in  South  America,  there  grows  a  climbing  Aristolochia  be^iring 
flowers  four  feet  in  circumference,  which  the  Indian  boys  draw  over 
their  heads  in  sport,  and  wear  as  hats  or  helmets,  f*)  In  the  islands 
of  the  Indian  Archipelago,.the  flower  of  the  Kafflesia  is  nearly  three 
feet  in  diameter,  and  weighs  above  fourteen  pounds. 

The.  great  elevation  attained  in  several  tropical  countries,  not  only 
by  single  mount$iis  but  even  by  extensive  districts,  enables  the 

21* 
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inbaKtanta  of  the  tonid  none — aairoiinded  by  pafanB,  hananaa,  and 
the  other  beaatifiil  forms  proper  to  iho0e.hititiide8-<^-to. -behold  dso 
thoae  y^etable  forms  which^  ■demanding  a  cooler  temperature^  would 
seem  to  belong  to  other  aonea.  Eleyation  abore  the  Wei  of  the  sea 
gLYeA  this  cooler  temperature  eyen  in  the  hottest  ports  oi  the  earth; 
and  Cypesses,  Piaefly  .Oaks^  BerbenieSy  and  Alders  (nearly  alBed  to 
oar  own)  cover  the  mountainoiis  districta  and  elevated  plains  of 
Southern  Mexico. and  the  chain  oi  the  Andes  at  the'Eqpiator.  Tiaus 
it  is  given  to  man  in  those  re^ons  io  behold  wiihoot  quitting  bis 
native  land  all  the  forms  of  vegetatijon  dispersed  over  the  globe,  and 
all  the  shining  worlds  which  stud  the  heavenly,  vault  from  pole  to 

POle.("')  .  •      . 

These  and  many  oik&t  of  the  ^enjoyments  which  Nature  affixtb 
are  wanting  to  the  natio9S  of  t)^  North*  l^any  constellations^  9nd 
Aiany  vegetable  forms — and  of  the  latter^  those  which  are  mbstbeaa- 
tifisd  (pahns;  tree  f(^m89  plantains^  arborescent*  grasses,  and  the  &dy 
divided^  feathery  foliage  of  the  Mimosas) — ^remaio.for  ever  nubicwn 
to  them.  ^Individual  plants  languishmg  in  onr  hot-honses  can  give 
but  a.  very  fiunt  idea  ^of  tiie  majestic  vegetation  of  the  tropical  xooe. 
But  the  high  cnltiVation  of  our  langaages^*the  glowing  &ncy  of  the 
poet;  and  the  imitative  art  of ^tbe- painter^  open  to  us  sources  whe^ce 
flow  abundant  compensations,  and  from  whence  our  ima^atipn  ^caH 
derive  the  living  imago  of  that  more  vigorous  nature  which  other 
climes  display.  In  the  frigid  North,  in  the  midst  -of  thp  .bairen 
he^th,  the  solitary  student  can  appropriate  mentally  all  that  ha3 
been  discovered  in  the.  most  distant  regions,  and  can  create  withki 
himself  a  world  free  and  imperishable  as  the  spirit  by  which  it  is 
conceived.  .    .  - 


ANN0TAXI0K8  AND  ADDIXIDNS.  !247 


ANNOTATIONS  AND  ADDITIONS. 

•  ". 

.  ■    \     •  ■        '  • 

(*).p."  227.. — "  Onjfie  OhirnLoraaOf  eight  ^umsavdfeet  higher  than 

■    '        ,  "^     *.  Etna/'   '  '  -  ^         . 

Small  singing  birdS;  and  eveqi  butterflies,  Are  found  at  sea  at 
grea^  di^taQoes  fromtb^  coast  (as  I  have  .seyeral' times  had  opporto* 
nities  o£^Qb^rving  in  the  Pacific),  being  carried  there  by  the  force 

b£  the  wind  when  storms  come  off  the  land.     In  the  same  inyoltin> 

•         •  • 

taiy  manner  insects  ar^  transported  into  the  upper  regions  of  the 
atmo8pher§>.I6;G00  or.  19,000  feet  aboye  the  plains.  The  heated 
crt^t  of.  the  i^arth  occasions  an- ascending  vertical  current  of  air,  by 
which  light  bodies  are  borne,  upwards.  M.  Boussingault,  an  ex« 
^oell^nt  cl^emist,  who,  as  IVofessoi  at  the  newly  instituted  Mining 
Acad^y  at  Santa  Fe  de  Bogota,  visited  the  Gf^nqiss  Mountains  of 
Caxaccas,  in  ascending  to  the  summit  of  the  Silla^  witnessed,  together 
with  his  companion  DoU  Maiiano  de  Rivero,  a  phenomenon  .afford** 
ing  a  remarkable -ocular 'demenstrati(m  of  the  &ct  of  a  vertically 
ascendihg  -ciurept.  They  saw  in  the  puddle  of  the  day,  about  noon^ 
whitish,  shining  bodies  rise  from  the  'valley  of  Caraccas  to  the  sum- 
mit of  i!he  Silla,  which  is  5400  (5755  E.)  feet  high,  and  then  sink 
down  towards  the  neighboritig  sea  pOast.  These  .movements  con- 
tinued uninterruptedly  for  the  space  of  an  hour,  and  the'  objects, 
which  at  first  were  mistaken  for  a  flock  of  small  birds,  proved  to  be 
small  agglomerations  of  straws  or  blades  of  grass.  Boussingault 
sent  me  some  of  the  straws,  which  were  immediately  reoo^ized  by 
I^ofessdr  Kunth  for  a^  species  of  Yilfa^  a  gei^us  which,  together 
with  Agrostis,  is  very  abundant  in  the  provinces  of  Caraccas  fmd 
Cum^a'':  it  was  the  Yilfii  tenacissima  of  our  Synopsis  Plantiamm 
aequinocfialium  Orbis  Novi,  t.  i.  p.  205:  S^ussure  foimd  butterflies 
od  Mont  Blanc,  to  did  Ramond  in  the  solitudes  which  surround  the 
summit  of  .ifce  Mont  Perdu.    When  Bonpfend,  Carlos  Montufar, 
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and  mpelf  reached  on  the  23d  of  June,  180(2,  on  the  eaatero 
dedivi^  of  the  Chimbmzo,  the  height  of  18,096  (19^86  R) 
leet — A  height  at  which  the  baiXMneter  sank  to  13   inches  llj 
lines  (14,850  TCnj^igh  inehesX  we  saw  winged  insects  fluttefing 
aroond  ns.     We  oouki  see  that  thej  were  Bipteras,  lesemUiDg 
flies,  hat   on   a  shaq^   ridge   ei  rode  (cnchilLi,)  often  only .  Usii 
inches  wide,  between  steejdj  deseending  masses  of  snow,  it  was 
impossible  te  catch  the  insects.     Hie  hd^it  at  which  we  saw  them 
was  nearly  the  same  al  wiiich  the  imcoYered  trachytic  roc^  pi^nang 
throogh  the  eternal  snows,  gave  to  oar  Tiew,  in  Leqdea  geo- 
grai^uca,  the  last  trao^  of  v^etation.     The  insects  were  flying  at 
a  hdgfat  of  abgat  2850  toises  (18,225  £.  feet),  of  about  2600  R 
leet  higher  than  Mont  Blanc    Somewhat  lower-  down,  at  aboiii 
2600  toises  (15,626  £.  feet),  also  therefore  withiii  tilie  re^^on  of 
perpetoal  snow,  Bonpland  had  seen  yellow  batteiflies  fLyihgyerj 
near  the  groand.     According  to  dnr  present  knowledge,  the  JSMm 
malm  which  live  nearest  to  the  re^on  of  peipetaal  snow  a^  in  the 
Swiss  Alps,  the  Marmot  which-  slee|i8  throng  the  wmter,  and^a 
yeiy  small  fii^-moase  (Hypadseos  nivalis)/  described  by  Martans, 
which  xm  the  Eaalhom  lays  ap  a  store-  of  the  roots  of  phaeooga- 
moos  alpine  plants  almost  onder  tiie  snow.     ( Actes  de  la  Soci^ 
HelT^tiqae,  1843,  p.  324.)     The  beaatiful  Chinchilla,  of  which  * 
the  bright  and  silky  for  is  so  moch  prized,  is  often  supposed  by 
Europeans  to  be  an  inhabitant  of  the  high  mountaip  reg^ns  of 
Chili:  this,  however,  is  an  error;  the  Chinchilla  laniger  (Gray) 
only  lives  in  the  mild  temperature  of  the  lower  aone,'  and  is  not 
found  farther  south  than  the  paraUel  of  35?.     (Claudio  Gray,  Hi&- 
toria  fisica  y  politica  de  Chile,  Zoologia,  1844,  p.  91.) 

While  on  our  European  Alps,  Lecideas,  P^umelias,  and  Umbili- 
carias  fbrm  only  a  few  colored  patches  on  the  rocks  which  are  not. 
completely  covered  with  snow,  in  the  Andes,  beautiful  flowering 
phaenogamous  plants,  first  described  by  us,  live  at  elevations  of 
thirteen  to  fourteen  thousand  feet  (13,700  to  nearly.  1 5,000* E.). 
We  foun4  there  woolly  species  of  Culcitium  and  Espeletia  (C 
nivale,  C.  rufescens,  and  C.  reflexum,  E.  grandiflora,  and  E.  argeiii' 
tea),  Sida  piohinchensis,  Eanunculus  nubigenus,  R.  Gusmanni  with 
v*^^  or  orange-colored  blossoms,  the  small  moss-like  umbelliferous 
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plant  M^his  an^ooia^aiid  Fiagosa  aictk^des. .  On  the dedivify- 
of  the  Ghimhorazo  the  Sftzifraga  bouBaiiigaiiUi,  descrihed  by  i^dolph 
iBrongniacty  grpwp  beyond  tha  limit  of  peipetual  anow  on  looee 
Bonldera  of  rock,  at  14,796  (15,770  £.)  feet  aboye  the  level  of  the 
aesLy  not  at  17,000^  as  sMed  in.  two  estimable  English  joonuds. 
(Gompaie  mj  Asae  Oebtjrale,  t.  m,p,  262,  with  Hookrar,  Journal  of 
Botany,  vol  i.  ISa^i  p..  927,  and  Edinbnr^  New  miosophical 
Joomaly'yQL  xyii-'  18^>  p-  380.)  The  Saadfrage  diBoorered  by 
^Bonssing^t  is  eertainlj,  up  to  the  present  time,  the  lughest 
known  phaBnogamoos  plant  on  the  sm&ce  of  the  earth; 

•  The  perpendicular  height  of  the  Ghimboraio  is,  aoeording  to  my 
tirigonQmetarieal  meai^iirem^it,  3350.toi8ee  (21,422  £.  feet).  ^(Re* 
cneil  d'Obs^.' Astron.;  yoL  L,  Introd.,  p^  IzxiL) .  This  residt  is 
inta^toediate  between  thoae  giv^i  by  Erench  and  Spanish  acad&- 
mieians.  The  differences  dQ)ei&d  not  on  different  assumptions  for. 
Afiracti^  but  cm  diffofenoes  m  ihe  reduction-  of  the  measured  base 
lines  to  the  Jeyd  of  the  sea.  In  the  A^des,  this  reducticm  amid 
only  be  made^by  th0  barometer,  and  thus  ewery  measurement  called 

*  a  tr^dnometrie  measurement  is  -also  a  barometric  one,  of  which  the 
result  diffsrs  acpording  to  tiie  first  term  in  the  formula  employed*. 
If  in  chains  ef  mountains  (^  great  mass,  sitch  as  the  Andes,  we 

'  inost  <m. determining  Ihe  greater  part  of  the  whole  altitude  tngono- 
metrically,  measurii^  from  a  low  and  distant  ppint  in  the  plain  or 
i^iserlj  at  the  level  id  the  sea,  we  can  only  obtaiu  very  small  angles, 
of  Altitude.'  On  the  other  hand,  not  only  is  it  dtfScult  to  find  % 
eoinrenient  base  among  mountaine^  but  tdso  every  step  increases  the 
portion  of  the  height  wiiich  must  be  determined  barometrically. 
These  difficulties  have  to  be  encountered  -  by  every  travell^  who 
selected  among  the  elevated  plains  which  jurround  the  Andes,  the 
station  at  Which  he  miy  execute  his  geodeeieal  measurem^ts.  My 
measurement  of  the  Ghimboraso  was  made  from  the  plain  of  Tapia, 
whid|  is'covered  with  pumice.  It  is  intuated  to  the  west  of  ih» 
Bio  Ghambp,  and'  Its  elevaticMi,  as  detennined  by  the  barometer,  is 
1842  toises  (9477  E.  feet);  I^e  Llanos  de  Ldea^  and  still  more 
the  plain  of  Sisgun,  whidi  is  1900  toise?  (12,150^  E.  feet,  higf ' 
would  have  given  greater  angles  of  altitude;   I  had  pr^ 
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eyerytluDg  for  makizkg  the  measnreopent  at  the  latter  crtatioii^  when 
tMck  clouds  conoealed  the  sumimt  of  ClumboraE^ 

Tho66  who  are  engaged  in  inyestigations  on  knigaages  may  not  be 
unwiUitig  to  find  here  spme  conjectures  respecting  t^e  etymology  of 
the^  widely  celebrated  name  of  Chimbora^o.     Chimbo  is  the  name 
of  the  Oorregimiento  or  Distaict  in  which  the  Inountain  of  Chiinbo- 
razo  is  situated.     La.  Oondamine  (Voyage "k  rEquateur",  1751;  p. 
184) .  deduces  Chimbo  from  "  chimpani/'  "  to  pass  ov«r  a  river.'^ 
Chimbo-ra^o  signifies^  according  to  him^  ^'  la  neige  de  Taatre  bord/' 
because  at  the  village  of  Chimbo  one  crosses;  a  stream  in  full  view 
of  the  enormous  snow-dad  mountain.  -  (In  Uie  Qiiichua  language 
^^xshimpa''  signifies  the  ^^ other;  or  further  side;''  and^chimpani  si^- 
fies  to  pass  or.  cross  over  a  river,  a  bridge,  &c.)  •  Several  natives  of 
the  {Province  of  Quito  have  assured-  me  that  Cbamborajso  signifieg 
merely  <Hhe  snow  of  Ohimjx).'''    We  find^  the  same  temmiation'in 
Carguai-razo.     But  razo  appears  to  be  a  provincial  "word.    IThe 
Jesuit  Holguin  (whose  excellent  "-Vocabulario  de  la  Iiengui^^eiie- 
ml  de  todo  el  Peru  llamada  Lengua  Quichjia  6  del  Inca^''  printed  at 
Lima  in  1608,  is  in  my  possession)  knows  nothing  ci  the  word- 
"razo."     The  genuine  word  for  snow  is  "ritti.''-'.   On  the  odier 
hand;  my  learned  friend  Professor  Buschmann  remarks  that;  in  the 
Chinchaysuyo   dialect   (spoken  north  of  Cuzco  up  ta  Quito  and 
Pasto),  raju  (the  j  apparently  guttural) .signifies  snow ;   see  the 
word  ii^  Juan  de   Figuer^do's  notice  of  Chinchaysuyo  words  ap- 
pended to  Diego  de  Torres  HubiO;  Arte,  y  Vocabulario  de  la  Lengua 
Quichua,  reimpr.  en  lima,  1764;  fol.  222;  b.     For  the  first  two 
syllables  of  the  name   of  the  mountain;  and  for  the  village  of 
Chimbo  (as  chimpa  and  ehimpani  suit  badly  on  account  of  the  ctj, 
we  may  find  a  definite  signification  by  means  of  the  Quichua  word 
chimpu;  an  expression  used  for  a  colored  thread  or  fringe  (sefial  de 
lana;  hilo  d.borlilla  de  colores) — for  the  red  of  the  sky  (arreboles)^- 
and  for  a  halo  round  the  sun  or  moon.  -   One  may  try  to  derive  the 
name  of  the  ijaountaLn  directly  from  this  word^  without  the  inter- 
vention of  the  village  or  district.     In  any  casC;  and  whatever  the 
etjonoldgy  of  Chimhorazo  jnay  be,  it  must  be  written  in  Peruvian 
Chimporazo,  as  we  know  that  the  Peruvians  have  no  6. 

But  what  if  the  name  of  this  giant  mountain  should  have  nothing 
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'  in.  common' with  the  kagaflge  of  the  Jncas^  bat  should /hare  de- 
scended from  a  more  remote  antiquityf  AcQording  to  the  getierallj 
receiyed  tradition;  it  was  not  long  before  the  arrival  of  the^SpaniardS' 
^lat  the  JncarorQuichua  language  was  introduced  into  the  kingdom 
of  Quito^  wh^]%  the  Furuay  langua^,  *  which  Jias  now  entirely 
perished;  had  previously  prevailed.  Other  names  of  mountains; 
Pichincha;  Uinissa;  and  CotOpaxi;  have  no  signification  at  all-in  the' 
language  .of  the  iDcaS;  and  ara  therefore  certainly  older  than  the 

,  introduction  of  .the  Worship-of  the  .sun  and  the  court  language  of  the 
rulers  of  Cuzco.  In  all  paarts  of  the  world,  the  names  of  mountains 
and  rivers  are  abiong  the  n;iost  ancient  and  most  certain  monuments 
or  memopals.of.  languages ^^nd* my  brother  Wilhelm  von  Etum- 
holdt  has  Mnployed  these.names  with  great  sagacity  in  his  researches 
on  ihef  f<»nner'<fi£[usion  of  Iberian  nations.  A  singular  and  ^unex- 
pected stat^nent  hsa  heek  put  forward  dn  recent  years  (YelascO;^  His^ 
toria  de  QuitO;  t.  i.  p.  185);  to  the  effect,  that  '<  the  Incas  Tupac 
Yupanquiund  Huayna  Capac  were  astonished  to  find  at  their  first* 
conquest  oif  Quito  a  dialect  of  the  Quichua  language  already  in  use 
amon^  th§L  natives.'^  ;  Prescott^  however;  appears  to  regard  thjiS  . 
statement,  as  doubtfol.  *   (Hist,  of  the  Conquest  of  PerU;  voL.i. 

P..11&.)    .  ]  .  ;  '.       • 

If  the  Pass  of  St.  Gothard;  Mount  AthoS;  or  the  Higi;  were 
placed  on.  the  summit  of  the  ChimbOrazO;  it  would  form' an  elevation 
equal  to  that  now  ascribed  to  ilie  Dhawalagiri-in  the  Himalaya^. 
The  geologist  who  -rises  to  more  general  views  connected  with*  the 
interior  of  the  earth;  regards;  not  indeed  the  direction;  but  the  reta-- 
tiye  height  of  the  rocky  ridges  which  we  -  term  mountain  j^hainp;  as 
a  phenomenon  of  so  little  import;  that  he  would  not  be  astoni^ed  ' 
if  tbere  should  one  day  be  discovered  between  the  Himalaya  and 
the  Altai;  summits  which  should  surpass  the  Dhawalagiri  and  ther  / 
Xjawahir  as  much  as  these  surpass  the  Cbimboraao. .  ..(See  my  Yues 
des  Cordillkes  et  Monumens  des  pei:^les  indigenes  do^'Am^rique; 
t.  iy  p.  116;  m^  t^J  liotice  on  ttro  attempts  to  •^ascend  the  Chimbo-. 
razo,  in  1802  and  1831;  in  Schumachttr^s  Jahrbuch  for  1847,  s.  IT^,) 
The  great  height  to  which  the  snow  li^e  on  the  northern  side  of  the 
Himalaya  is  raised  m  mmmer,  by  the  influence  of  the  heat  letumed 
by  jradiatiofr  from  the  high  pkins  of  the  interior  of  ,Aaia;  renders 
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thbfie  mountains;  although  situated  in  29  to  30|  degrees  of  latittide, 
as*  accessible  as  the  Peruvian  Andes  within'  the  tropics.  Captain 
Gkraid  has  attained  on  the  Tarhigang  an  elevation  as  great,  and 
perhaps  (as  is  maintained  in  the  Critical  Researches  on  -Philosophy 
and  Geography)  117  English  feet  greater  than  that  reached  by  nie 
on  the  Chimborazo.  Unfortraiately;  as-I  have  shown  mororat  largt^ 
in  another  place,  these  mountain  journeys  beyond  jthe  limits  of  per- ' 
petual  snow  (however  they  may  engage  the  curiosity  of  the  pabKc) 
are  of  only  very 'inconsiderable  teientific  use. 

,  («)  p.  228.— "^Ae  Condor,  the  giarU  of.  the .  Tvtawre  larxbe^'  . 

In  my  Becueil  d'Observations  de  Zoologie  et  d'Aniatomie  oonn' 
par^;  vol.  i.  pp.  26-45;  I  have  given  the  natural  history  of  ihe 
Condor,  which,  before  my  journey  to  the  equatorial  regions,  had  ^ 
been  much  misrepresented.  (The  name  of  the  iHrd  is  properly 
Cuntur,  in  the  Inoa  language;  in  Chili,  in  the  Araocab^  MalLqpe; 
Sarooramphus  Condor  of  Bum^.)  I  made  and  had  -engrayed  A 
drawing  of  the  head  from\t^e  living' bird,  and  of  the  size  of  natoi^ 
Next  to  the  Condor,  the  L'^btnmergeier  of  Swit^erlai^^,  and  ishe  lUco 
destructor  of  Doudin,  probably  the  Falco  Harpyia  of  Limuens,  ao^ 
the  largest  ^yin^  birds.  •  .    / 

The  region  which  may  be  regarded  as  the  ordinary  haunt  of  the 
Condor  begins  at  the  hoight  of  Etna,  and 'Comprises  atmoBpherio 
strata  from  ten  to  eighteen   thousand  (about  1.0,600  to  19^000  - 
English)  feet  above  the  level  of  the  sea.     Humming  birds,  ^^lich 
make  ^ummer  excursions  as  &r  as  61°  N.  latitude  on  the  ^nwth-  • 
w^est  coast  of  America  on  the  one  hand,  and  the  Tierra  del  Eaego 
on  the  other,  have  been  seen  by  Von  Tschudi  (Fauna  Peruana, 
Omil^ol.  p.  12),  in  Puna,  as  high  as  13,700  (14,600  English) 
feet.     There  is  a  pleasure  in  comparing  the  largest  and.  the  Bmuallesik 
of  the  feathered  inhabitants  of  the  air.     Of  l^e  Oondors,  the 
largest  individuals  found  in  the  chain  of  the  Andes  round  Quito 
measured,  with  extended  wings,  14  (nearly  15  English)  feet^  and 
the  smallest  8  (8 J  English)  feet.     From  ,these  dimensions^  and- 
from  the  visual  angle  at  which  the  bird  often  appeared  vertically 
above  our  heads,  'We  axe   enabled  to  infer  the   enormous   height 
to. which  the  Condor  soars  when  the  sky  is  serene.     A  viaual  angle . 
of  4'^  for  example,  givea  a  peii^ftu^cvi^x  \ift\^\»  \i\ia^ti  Sk^^i.  ^^^q 
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•of  6876  (7380  English)  feet.    The  care  (Maehay)  of  Antisanft; 

wldclL  is  opposite  the  mountain  of  ChussulongO;  and  firom  whiince 

,  "WiB  laeasured  the  height  of  the  soaring  bird^  is  14^958  (15;942  Eng- 

-  Mali)  feet  above  the  surface  of  the  Pacific.  This  would  give  the 
.  alnaoktte  height  attained  by  the  Condor  at  fully  21,834  (23,270.  Eng- 
.  lish}  feet  J  an  elevation  at  which  the  barometer  would  hardly  reach 
^212  IVench  inches,  but  which  yet  does  not  surpasd  the  highest- sum- 

Jadi|ts  of  .the  Himalaya.  It  is  a  remarkable  physiological  phenome- 
non, that  the  same  bird,  which  can  fly  round  in  circles  for  hours  in 
regions  of  an  atmosphere  so  rarefied,  should  sometimes  suddenly 

-  :  descend)  as  on  the  western  declivity  of  the  Volcano  of  Pichincha,  to 

ihe  seashore,  thus  passing  rapidly  through  all  gradations  of  climate. 
-I  !I^e  membranous  air-b^gs  of  the  Condor,  if  filled  in  the  lower  regions 
..jof'the  atmosphere,  must  undergo  extraordinary  distension  at  alti- 
tudes of  more  than  23,000  English  feet.     Ulloa,  more  than  a  cen- 
tury ago,  expressed  his  astonishment  that  the  vulture  of  the  Andes 
-  oould  soar  in  regions  where  the  atmospheric  pressure  is  less  than  14 
Jl'rench  ihches  (Voyage  de  FAm^que  M^ridionale,  t.  ii.  p.  2, 1752; 
.Observation^  astronomiques  et  physiques,  p.  110).     It  was  then  be- 
-lieved|  in-  analogy  with  experiments  under  the  air-pump,  that  no 
.  animal  could^iive  in  so  low  a  pressure.     I  have  myself,  as  I  liave 
.already  noticed,  seen  the  barometer  sink  on  the  Chimborazo  to  13 
Erench  inches.  11.2  lines  (14.850  English  inches).     Man,  indeed, 
4ktsSuoh  elevations,  if  wearied  by  muscular  exertion^  finds  himself  in 
a^state  of  very  painful  exhaustion;  but  the  Condor  seems  to  pcrfoim 
die  functions  of  respiration  with  equal  &cility  under  pressures  of  30 
.and  13  English  inches.  .  It  is  apparently  of  all  living  creatures  on 
our  planet  the  one  which  can  remove  at  pleasure  to  the  greatest  dis- 
tanee  from  the  surface  of  the  earth;  I  say  at  pleasure,  for  minute 
insects  and  silicious-shelled  infusoria  are  carried  by  the  ascending 
current  to  possibly  still  greater  elevations.     The  Condor  probably 
iBies  higher  than  the  altitude  found  as  above  by  computation.     I  re- 

-  member  on~the  Cotopaxi,  in' the  pumice  plain  of  Suniguaicu,  13,578 
(14,470  English)  feet  above  the  sea,  te  have  seen  the  bird  soaring 
at  a  height  at  which  he  appeared  only  as  a  small  black  speck.  What 
is  the  smallest  angle  under  which  febbly  illummated  objects  can  be 
diseemed  ?•  Their  form  (linear  extension)  has  a  great  influence  on  the 
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TniTiiTnnin  of  this  angle.  The  transparency  of  ihe  mobntuii  aiiiM»- 
eqpbereat  the  Equator  is  such  that^  in  theprcmnoeof  QaitQ^asIlnviB 
olsewhere  noticed,  ihe  white  mantle  or  Poncho  of  a  hoisemali  mk 
distinguished  with  the  naked  eye  at  a  horizcmtal  distance  of.  84,132 
(89;665  English)  feet;  therefore  Tinder  a  visual  angle  of  18  seoondB. 
It  was  my  friend  Bonpland,  whom,  from  the  pleasant  tsom^tiy  seat 
of  the  Harqnes  de  Selyalegre,  we  saw  moving  alotig  the  &oe  oitk 
black  precipice  on  the  Volcano  of  Pichincha.  L^htning  condncton, 
being  long  thin  objects,  are  seen,  as- haft  already  been  remarked  by 
Arago,  from  the  greatest  distances,  and  under  the  smallest'  angles. 

The  accounts  of  the  habits  of  the  Condor-  in  the  momitainons 
districts  of  Quito  and  Peru,  giv^i  by  me  in  a  monograph- on  this 
*  .jpowerfdl  bird,  have  been  confirmed  by  a  later  traveOer,  €kiy,  who 
lias  explored  the  whole  of  Chili,  and  has  described  that  countky  in 
an  excellent  work  entitled  Historia  fisica  y 'politicade  Chile.  Th^ 
Condor,  which,  like  the  Lamas,  Vicunas,  Alpacas,  and  GtianaooSy 
does  not  extend  beyond  the  Equatoi*  into  New  Granada,  is  found  as 
fSfur  south  as  the  Straits  of  Magellan,  Bi  Chiii,.a8  in  the  mountain 
plains  of  Quito,  the  Condors,  which  at  other  times  live -either  soli-* 
fknly  or  in  pairs,  assemble  in  flocks  to  attack  lambs  and  calves,-9r 
to  carry  off  young  Guanacos  (GuanaciHos). '  The'  ravages  annually 
committed  among  the  herds  of  sheep,  goats,  and  cattle,  as  well  as 
among  the  WiH  Vicunas,  Alpacas,  and  Guanacos  of  the  Andes,  are 
very  considerable.  The  inhabitants  of  Chili  assert  thait,  in-eaptivitf, 
the  Condor  can  support  forty  days'  hunger;  when  free,  his^voraoily 
is  ea^cessive,  and,  vulture-like,  is  directed  by  preference  to  dead  flesh. 

The  mode  of  capture  of  Condors  in  Peru  by  means  of  palisades^ 
as  described  by  mc,  is  practiced  with  equal  success  in  ChiH.  When 
the  bird  has  gorged  himself  with  flesh,  he  cannot  rise  into  the  air 
without  first  running  for  some  litUe  distance  with  his  win^  half  ex- 
panded. A  dead  ox,  in  which  decomposition  is'  beginning  to  take 
-place,  is  strongly  fenced  round,  leaving  within  ike  fence  only  aftmall 
space,"  in  which  the  Condors  attracted  by  the  prey  are  crowded  toge- 
ther. When  they  have  gorged  themselves  with  food,  the  palisadps 
not"  permitting  them  to  obtaiti  a  start  by  running,  they  become,  as 
remarked  above,  unable  to  rise,  and  are  either  killed  with  dubs  by 
"  ^  country  people,  or  taken  aUNfe\>^  ^<^\»gaft.    On  the  first  deola^ 
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of  tbe  politfoal  independence  of  Oliilii  the  Candor  a{^)eared 
^,ihe  coinage  80  the  .symbol  of  strength.  (Olaudio  Ot&jy  Historia 
fifioa  y  politica  de  Chile^.  publicada  bajo  los  auspicios  del  Supremo 
Q<>bienio;  Zoologia,  pp.  194-198.) 

Ar  more  iiaefal  thair  the  Condor  in  the  great  economy  of  Nature^ 
ip  the  removal  of  patrefying  animal  substances  and  in  thus  purify- 
'  ing  the  air  in  the  neighborhood  of  iiuman  habitations;  are  the  differ- 
ent species  of  GallinazoS;  of  which  the  number  of  indiyiduab.is 
much  greaterr  In  tropical  America  I  have  sometimes  'seen. as  many 
as  70. or  80  assembled  at  .once  Ground  a  dead  animal ;  and  I  am  aUe, 
as  an  eye-witness>  to  confirm  the  fiict  long  since  stated,  but  which 
has  recently  b^n  doubted  by  ornithologists;  of  the  whole  assembly 
of  these  bii^cls  in  such  (»ses  taking  flight,  on  the  appearance  of  a 
single  kihgrYulture^  who  yet  is  no  larger  than-  the  Qallinazos.  No 
0(»nbat  ever  ts^ee  plaoe^  but  the  GUllinazos  (the  two  Bpeoies'  of 
which,  Cathartea  urubu  and  6.  aura,  have  been  confounded  with 
each4)ih^  b^  an  unfortunately  fluctuating  nomenclature)  appear  to 
be  terrified  by  the  iiudden  appearance  and  courageous  demeanor  of 
tjte  richly  col(H*ed  Sttfconimphus  papa.  As  the  ancient  Egyptians 
protected  the  bird  wliich  rendered;  them  similar  services  towards  the 
purification  of  th^ir, atmosphere,  so  in  Peru  the  careless  or  wanton 
killing  of  die  QitUinazos-is  punished  wi^  a  fine,  which  in  some  towns 
amacmts,  according  to  Gay,,  to  300  piastres  for  each  bird^  It  is  a ' 
remarkable  .circumstance,  stated  so  long  ago  as  by  Don  Felix  de 

4 

Aaara,  that  these^  species  of  vulture^,  if  taken  -young  and  teared, 
will  00  accustom  themselves  to  the  person  who  feeds  them,  .that  they 
will  follow  him  on  a  journey  for  many  miles,  flying,  after  the  wagon 
in  which.he  travels  ovef  the  Pampas, 

■  ,    '  (»)  p.  228.—"  Their  raUxMng  bodies:' 

Fontana,  in  his  excellent  work  "Uber  daa  Vipemgifl},^^  bd.  i.  s. 
62,  relates  ih&t  h^  succeeded,  in  the  cour^  of  two  hours,  by  means  • 
of  a  drop  of  water,  in  bringing  to  life  a  rotifera  which  had  hip. 
for  two  years  and  a  half  dried  up  and  motionleps.  On  the  action 
and  effect  of  water,  see  my  "  yersuche  iiber  die  gereizte  Muskel-und 
Nervwifaser,"  bd.  ii.  s.  250. 

What  has  b^n- called  tJie  revivification  of  lU>^iB^,^sa^^^^T^^ 


256  PHTSIOGNOMT  OF  PLll^S.  ' 

tions  have  be^h  more  exact  and  have  had  to  undeigo  strii^  erifi- 
oism^  has  been  the  subject  of  mnch  animated  discnsmcHi.  Baker 
affirmed  that  he  had  resuscitated,  in  1771;  l)aste-eels  which  Needham 
had  given  him  in  1744  I  Frapz  Bauer  sawliis  Vibrio  tritici,  Which 
had  been  dried  up  for  four  years,  move  again -on  beiiig  moistened. 
An  extremely  careful  and  experienced  observer,  Doy^,  in;  his 
M^moire  sur  lea  Tardigrades,  et.  sur  leurpropri^t^  de  revenir  k  la 
vie  (1-842),  draws  from  his  own  &ie  experiments  the  fc^owing  co&^ 
elusions :  'Botiferds  come  to  life,  i:  e.  pass  frcon*  a  motionleas  state 
to  a  state  of  motion^  after  having  been  exposed  to  temperatures  of 
id®. 2  Reaumur  below,  and  36®  Beaumur  above,  the  freezing  pdnt; 
t.  e.'from  11°'.2  to  I13®.0  Fahr.  They  preserve  the  capability  t)f 
i^aTent  revivification,  in  dry  sandy  up  to  56®.4  B.  (158® .9  Fah.); 
but  they  lose  it,  and  cannot  be  excited  afresh;  if  he&ted  in  moiit  saiid 
to  44®  only  (1^1®.0  Fah.)  Doy^e,  p.  119.  The  possibility  of 
revivification  or  reanimation  is  not  p]:evented  by  thehf  being  placed 
for.twenty-eight  days  in  barometer  tubes  in  vacuO)  or  e^^enby  the 
application  of  chloride  of  lime  or  sulphuric  add  (pp.~  130-133). 
Boy^re  has  also  seen  the  rotiferse  come  to  Hfe^  again  very  dowly  after 
being  dried  without  -sand  (dess^H^  h,  nu),  which  SpalJanzani  hkd' 
denied  (pp.  117  and  129).  f^Toute  dessiccation  faite  k  la  temp^iu- 
ture  ordinaire  pourroit  soufirir  des  objections  auxquelles  Temploi  du 
vide  sec  n'elit  peut-^tre  pas  compl^tement  repondu :  mais  en  voyant 
les  Tardigrades  p^rir  irr^vocablement  k  une  temperature  de  44®,  A 
leurs  tissus  sont  p^n^tr^  d'eau,  tandis  que  dess^h^  ils  support^t 
sans  p^rir  une  chaleur  qu'pn  pent  ^valuer  a  96®  BeatimUr,  on  dcdt 
§tre  dispose  k  admettre  que  la  revivification  n'a  dans  Fanimal  d'autre 
condition  que  Tintegrite  d(B  composition  et  de  connexions  organiques." 
In  the  same  way,  in  the  vegetable  kingdom,  the  sporules  of  crypto? 
gamia,  which  Kunth  compares  to  the  propagation  of  certain  phaeno- 
gamous  plants  by  buds  (bulbillae),  retain  their  germinating  power  in 

.  the  highest  temperatures.  According  to  the  most  recent  experiments 
of  Payen,  the  sporilies  of  a  minute  fungus  (Oidium  aurantiacum); 
which  covers  the  crumb  of  bread  with  a  reddish,  feathery  coating,  do 
not  lose  their  power  of  germination  by  being  exposed  fcwp  half  an 
hour  in  closed  tubes  to  a  temperature  of  from  67®  to  78®  Beaumor 

ri82''.75  to  207°:S  Fabr.),  \)efoT^\>«vTi^^t^'^^^TLftQ8h,  per&ofly 


anspoilt  doo^  May  net  t&e  newly  diseoTeied  nKoad  (M(UKp8  pio- 
digioea),  whidbL  causes,  blood-like  ^ts  on  nealy  safastancesy  Jiave 
been  oningled  witk  this  fongus  ? 

ElhiBiibeig^  in  his  great  work  on  Infosoiia  (s.  492-496),  has 
giren-  the  most  ccunplete  history  of  all  the  investigations  which  haye 
taken  place  (m  what  is  called  the  xeyivifieation  of  Botiferae.  He 
believes  th&t^  in  SfMte  of  all  the  means  of  desiccation  employed,  the 
organisation-flmd-still  remains  in  the  apparently  dead  animal.  Hq 
oontesta  the^  hypothesis  of  "  latent  life  -/'  death,  he  says,  is  not  '^life 
latent,  bnt.the  want  of  life.'^ 

We  have  evidence  of  thie  diminution,  if*  not  of  the  entire  disap- 
pearance or  suspension  of  (organic  functions^  in  the  hybernation'  or 
winter  sleep  both  of  warm  and  cold-blooded  animals,  in  the  dormice^ 
marmots,  sand  martins  (Hjmndo  riparia)  according  to  Guvier  (E^gnei 
animal,  1829,  t.  i  p.  -896),  frog^,  and  toads.   Frogs,  awakened  from 
winter-sleep  by  warmth,  can  support  .an  jeight  times'  longer  dtay* 
under  water  without  being  drowned,  than  frogs  in  the  breeding  sea* 
son.     It  would  seem  as  if  the  functions  of  the  lung^  in-respiraticm^ 
for  some  time  afiber  their  excitability  had  been  suspended,  requi)red  a 
less  d^ree  of  aetivityl    The  drcumstance-  of  the  sand-martin  some- 
times burying  itself  in  a  mo^rass  is  a  pheilomenon  which,  while  it 
seems  nioft  to  admit  of  doubt,  is  tiie  more  surprjsiiiig,  as  in  birds 
respiration  is  so  extremdy  energetic,  that,  according  to  ^voisier's 
experiments,,  two  small  sparrows,  in  their  ordinary  state,  deoom- 
poae^  in  the  same  space  of  time,  as  much  atmospheric  air  as  a  por- 
poise.^ (I/avoisier,  M^npKHres  de  Ghimie,  t  i.^.  119.)     The  winter- 
sleep  of  tho-swallow  in  question  (the  Hirundo  ripana)  is  not  sup- 
posed to  belong  to  the  entire  species,  but  only  to  have  been  observed 
in  some  individuals.     (Milne  Edwards,  Ellens  de  Zoolqgie,  1884, 
p.  643.)  .      ^ 

As  in  the  cold  zone,  the  deprivation  of  heat  causes  some  animals 
to  &U  intp  winter-sleep,  so  the  hoi^  tropical  countries  afford  an 
analogous  phenomenon,  which  has  not  been  sufficiently  attended  to, 
and. to  which  I  have  applied  the  name  of  summer-sleep.  (R^ation 
historique,  t.  ii.  pp.  192  and  626.J)  Drought  and  continuous  high 
temperatures  aiet  like  the-cold  of  winter  in  diminishing  excitabilitsy. 
In  MadagTMCiff  (which,  with  the  exception  of  a  verj  «»m^\  ^i^kp 
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its  southern  extremity,  is  entirely  within  the  tropical  iEone),  as. Bra* 
gid^re  had  before  observed^ -the  hedgehog-like  Tenrecs  (Centenes^ 
Bliger)^  one  species  of  which  (C.  ecaudatus)  has  been  introduced 

'  into  the  Isle  of  France;  sleep  during  great  heat.  Desjardins  makes, 
it  is  true/ the  objection  that  the  time  of  their  slumb^  is  the  winter 
season  of  the  southern  hemisphere ;  but  in  a  country  in  which  tke 
mean  temperature  of  the  coldest  month  is  3^  Beaumur  (6^.75  Fahr.) 
above  that  of  the  hottest  month  in  Paris',  this  circumstance  cannot 
change  the  three  months'  <^«ummer-sleep''  of  tlie  Tenreo  in  Mada- 
gascar and  at  Port  Lduis,  into  what  we  understand  by  a  winter-sleep, 
er  state  of  hybernation. 

In  the  hot  and  dry  season,  ihe  crocodile  in  the  Llanos  of  Yeae^ 
Kuela,  the  land  and  water  tortoises  of  the  .Orinoco,  the  huge  bos^  and 

J  several  smaU6r  kinds  of  sei^nts,  become  torpid  and  motionless,  and 
fie  incrusted  in  the  indurated  soil.  The  missionarry  Gili  relatei^ 
that  the  natives,  in  seekiiig  for  the  slumbering  Terekai*  (land  Jtoi- 
toiBes),  which  they  find  lying  at  a  depth  of  sixteen  or  seventeen 
inches  in  dried  mud,  are  sometimes  bitten  by  serpents  which  become- 
suddenly  aroused,  and  which  had  buried  themselves  at  the  same  time 
as. the  tortoise.  An  excellent  observer,.  Dr.  Peters,  who  has  -just 
returned  from  the  East  Coast  of  Africa,  writer  thus  to  me  on  the 
subject:  ^* During  my  short  stay  at  Madagascar,  I  could  obtain  no 
xjertain  information  respecting  the  Tenrec ;  but,  on  the  other  hand, 
I  know  that  in  the  East  of  Africa,  where  I  lived-  for  several  years, 
different  kinds  of  tortoises  (Pentonyx  and  Trionchydias)'pass  months 
during  the  dry  season  of  this  tropical  country  enclosed  in  the  dry, 
hard  earth,  4ind  without  food.  The  Lepidosiren  also,  in  places  where 
the  swamps  are  dried  up,  remains  coiled  up  and  motionless,  encased 
in  indurated  earth,  from  May  to  December." 

Thus  we  find  an  annual  enfeeblement  of  certain  vital  ^ifctions'in 
many  and  very  different  classes  of  animals,  and,  what  is  particularly 
striking,  without  the  some  phenomena  being  presented  by  other 
living -creatures  nearly  allied  to  them,  and  b^lon^g  to  the  same 
family.  The  northern  glutton  (Gulo),  though  allied  to  the  }>BdgN 
(Meles)y  does  not,  like  him,  sleep  during  the  winter :  whereas,  accord- 
ing to  Cuvier's  remaric,  ^^  a  Myoxus  (dormouse)  of  Senegal  (Myoxus 

coupeii)^  which  could  never  Tawe  \aiQiwa>  wfe^fcx-^deep  iti  his  tropical 
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home^  teing  brought  to  Europe  fell  asleep  the  first  year  oa  the 
setting  in  of  winter,"  GKbis  torpidity  or  enfeeUement  of  the  vital 
fbndio:(is  and  yital  activity  passes  through  several  gradations^  accord- 
ing as  it  extends  to  the  processes  of  nutrition^  re^iration,  and  mus- 
cular motion^  or  to  depression  of  the  activity  of  the  brain  and  nervous  ' 
system.  -  The  winter-sleep  of  the  solitary  bears  and  of"  the  badger 
is  not  accompanied  by  any  ri^dity,  find  hence  the  reawakening  of 
these  animals  is  so  easy,  and,  as  was  often  related  to  me  in  Siberia, 
so  dangerous  tp  the  hunters  and  country  people.  The  ferst  recogni- 
tion of  the  gradation  and  eonnection  of  these  phenomena,  leads  us  up 
to  what  has  been  called  the  "  vita  minima*'  of  the  microscopic  or- 
ganis^is,' which,  oceaj^onally  with  green  ovaries  and  undergoing' the 
^process  of "  spontaneous  division,  fall  from  the  clouds  in  the  Atlantic 
sand-rain.  ~^  The.  apparent  revivification  of  E-qtiferaD,'  as  well  as  of  the 
silicibHs-shelled  Infusoria,  is  only  the  renewal  of  loqg-enfeebled  vital 
fipictions — a  state  of  vitality  which  was  never  entirely  extinct,  anct 
which  is  fanned  into  a  fresh  flame,  or  excited  anew,  by  the  appro- 
priate stidndus.  Physiological  phenomena^  can  only  be  compre- 
hended by  being  traced  throughout  ihe  entire  series  of  analogous  • 
modifications..  - 

•  •         •  :  •  .'  ■  .    •  ■       '  . 

...  (*)  p.  228.V-"  ^%«i.  *wsec&/' 

'  Formerly  the  fertilization  of  flowers  in  which  the  sexes  are  sepa*- 
rated  was  <ascrib^  principally  to  the  actionof  the  wind:  it  has  been 
shown  by  Kbbeuter,  an4  with  great  ingenuity  by  Sprengel,  that 
bees,  wasps,  and  a  host  of  smallier  winged,  insects,  are  the  chie^f 
agentJB.  I  s^y  the  chief  agents,  because  tp  assert  that  no  fertilization 
is  possible  without  the  intervention  of  th,ese.  little  animals  appears  ^to 
me  not  to  be  in  conformity  with  mature,  as  indeed  has  been  shown 
in  detail  by  Willdenow.  (Grundriss  der  Exauterkunde,  4te  Aufl», 
3erl.^  1805,  s.  405-r412.)  On  the  other  hand,  Dichogamy,  colored 
^ts  or  marks  indicating  honey-vesdels  (maculae  indicantes),  and 
fertilization  by  insects,  aire,  in  much  the  greater  number  of  cases, 
inseparably  associiMied.  (Compare  Auguste  de  St.  Hilaire,  Lemons  de 
Botanique,  1840,  pp.  565-571.) 

The  statement  which  has-been  often  repeated  since  Spallanzani, 
that  the -dioecious  common  hemp  (Caimabia  aatm")  Y'^^^^'^  ^iSs^^ 
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seeds  without  the  neighborhood  of  poUen-beuug  yeasels,  has  b^en. 
refated  by  later  experiments.     When  seeds  have  "been  obtained^ 
anthers  in  a  nidimentarj  state,  capable  of  famishing  some  grains 
of  fertilizing  dnst,  have  been  discoyered  near  ihe  ovarinm.     Such 
hermaphroditism  is  fireqpent  in  the  entire  fEunilj  of  Urtieess,  but  a 
peculiar  and  still  unexplained  phenomenon  has  been  presented  in 
the  forcing-houses  at  Kew  by  a  small  New  Holland  shrub,  the  Coele- 
bogyne  of  Smith.     This  phsBnogamous  plant  produces  in  England 
perfect  seeds  without  trace  of  male  organs,  or  the  hybridizii^  intro- 
duction of  die  pollen  of  other  Bpecies.     An  ingenious  botanist^ 
Adrien  de  Jussieu,  in  his  '^Cours  El^mentaire  de  Botanique,"  1840, 
^.  4682  expresses  himself  on  the  subject  as  follows:  '^Un  genre 
d'Euphorbiac^s  (?)  assez  nouyellement  d^crit,  ijoais  cultiy6  depois 
phisieurs  ann^s  dans  les  series  d'An^eterre,  le.  Gcelebogyne,  y^a 
plusieurs  fois  fructifi^,  et  ses  gndnes  ^taient  ^vTdemment  paifiutes, 
puisque  non  seulement  on  y  a  obsery^  un  embryon  bien  constito^ 
mais  qu'en  le  semant  cet  embryon  s'est  d^yelopp^  en  une  phmte 
semblable.     Or  les  fleurs  sont  dioiquea;  on  ne  connait  et  ne  possMe 
pas  (en  Angleterre)  de  pieds  mSIes,  et  les  recherches  les  plus  minuti* 
euses,  faites  par  les  meiUeurs  obseryateurs,  n'ont  pu  jusqu^ici  &ire 
ddcouvrir  la  moiixdre  trace  d'anth^res  ou  seulement  de  pollen.   L'em- 
bryon  ne  venait  done  pas  de  ce  pollen,  qui  manque*  enti^rement:  il 
a  dii  se  former  de  toute  pi6ce  dans  I'oyule." 

In  order  to  obtain  a  fresh  confirmation  or  elucidation  of  this 
highly  important  and  isolated  phenomenon,  I  addressed  myself  not 
long  since  to  my  young  friend  Dr.  Joseph  Hooker,  who,  after  mak- 
ing the  Antarctic  yoyage  with  Sir  James  Ross,  has  now  joined  the 
great  Thibeto-Himalayan  expedition.  Dr.  Hooker  wrote  to  me  in 
i^ply,  on  his  arrival  at  Alexandria  near  the  end  of  December  1847, 
before  embarking  at  Suez :  "  Our  Coelebogyne  still  flowers  with  my 
fbther  at  Kew  as  well  as  in  the  Gardens  of  the  Horticultural  Sodefy. 
It  ripens  its  seeds  regularly :  I  haye  examined  it  repeatedly  yeiy 
olosely  and  carefully,  and  haye  never  been  able  to  discover 'a  penetra- 
tion of  pollen-tubes  either  in  the  style  or  ovarium.  In  my  herba- 
rium the  male.blosBoms  are  in  small  catkins."    . 
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(0  p.  229.— « /SAmw  ?iA»  «ftirfc'' 

The  li!iminosity  of  the  ocean  is  one  of  tiiose  superb  natoral  phe- 
nomena which  continne  to  eoraite  onr  admir^on  even  when  we  h&ye 
seen  them  recur  every  ilight  for  months.  The  sea  is  phosphorescent^ 
in  every  zone;  but  those  who  have  not  witnessed  the  phenomenon 
within  the  tropics^  and  especially  in  Ihe  Pftcifio,  have  only  an  imper- 
fect idea  of  the  grand  and  majestic  spectacle  which  it  affords. 
When  a  man-of-War,  impelled  foy  a  firesh  breeze,  cuts  the  foaming 
waves,  the  voyager  standing  at  the  ship's  side  feels  as  if  he  conld  . 
never  be  satisfied  with  gazing  on  the  spectacle  which  presents  itself 
to  his -view.  Every  time  thstt  in  the  rolling  of  the  vessel  her  side 
emerges  from  the  water,  blue  or  reddish  streams  of  light  appear  to 
dart  upwsCrdfiL  like  flashes  of  lightning  from  her  kee^.  Nor  can  I. 
describe  the  dplendor  of  the  appearance  presented  on  a  dark  night 
in  thd  tropic  seas  by  the  sports  of  a  troop  of  porpoises.  As  they 
cut  through  the  foaming  waves^  following  each  other  in  long  winding 
lines,  one  sees  their  mazy  track  marked  by  intense  and  spai^ng 
Kght.  In  the  Oulf  of  Cariaco,  between  Cumana  and  the  Peninsula 
of  Maniquarez^  I  have  stood  for  hours  enjoying  this  spectacle. 

Le  Gentil  and  the  elder  Forster  attributed  the  flashing  to  the 
electric  friction  excited  by  the  ship  in  moving  through  the  water, 
but  the  present  state  of  our- knowledge  does  not  permit  us  to  receive 
this  as  a  valid  explanation.  ( Joh.  Reinh.  Eorster's  Bpmerkungen 
auf  seiner  Heise  um  die  Welt,  1783,  s.  67;  Le  Ckntil,  Voyage 
dans  les  STers  de  I'lnde,  1779,  t.  i.  pp.  685-698.) 

Perhaps  there  are  few  natural  subjects  of  observation  which  have 
been  so  long  and  so  much  debated  as  the  luminosity  of  the  waters  of 
the  sea.  What  we  know  with  certainty  on  the  subject  may  be 
reduced  to  the  following  simple  fects.  There  are  several  luminous 
animals  which,  when  alive,  give  out  at  pleasure  a  &.int  phosphoric 
light :  this  light  is,  in  most  instances,"  rather  bluish,  as  in  Nereis 
noctiluca.  Medusa  pelagica  var.  ^  (Forskal,  Fauna  iEgyptiaco- 
arabica,  s.  Descriptiones  animalium  quad  in  itinere  oriental!  obscr- 
vavit,  1776,  p.  109),  and  iii  the'Monophoi^  noctiluca,  discovered  in 
BaudinV  expedition,  (Bory  tie  St.  Yincent,  Voyage  dans  les  lies 
des  Mors  d'Afngue,  1804,  t  i.  p.  107,  p\.  ^."^    'Si^  XxrccMi^xia. 
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appearance  of  the  sea  is  due  partly  to  living  animals,  sach  as  are 
spoken  of  above,  and  partly  to  organic  fibres  and  membranes  demed 
fiipom  the  destruction  of  these  living  torchrbeaxeFB.  The  first  of 
these  causes  is  undoubtedly  the  most  usual  and  most  extensive.  In 
proportion  as  travellers  engaged  in  the  investigation  of  naturad  phe- 
nomena have  become  more  Jiealous  in  their  researches,  and  more 
experienced  in  the  use  of  excellent  microscopes^  we>lLave  seen  in 
our  zoological  systems  the  groups  of  Mollusca  and  Infusoria^  which 
become  luminous  either  at  pleasure  or  when  excited  by  external 
stimulus,  increase  more  and  more. 

The  luminosity  of  the  sea,  so  &r  as  it  is  produced  by  living  organio 
beings,  is  principally  due,  in  the  class  of  Zoophytes,  to  the  Acaleph» 
(the  fEtmilies  of  Medusa  and  Cyanea),  to  some.  MoUaaca,  and  to .9 
countless  host  of  Infusoria.  Among  the  small  Acalephse,  tilie  Mam* 
maria  scintillans  offers  the  beautiful  spectacle  of;  as  it  were,  the 
starry  firmament  reflected  by  the  sorfiice  of  the  sea.  llus  little 
creature,  when  fiill  grown,  hardly  equals  in  siie  the  head  of  a  pin. 
Michaelis,  at  Kiel,  was  the  first  to, show  that  there  are  luminouS| 
silicious-shelled  Infusoria:  he  observed  the  flashing  light  of  the 
Peridinium  (a  ciliated  animalcule),  of  the  cuirassed  monad  the  Pro- 
rocentrum  micans,  and  of  a  Eotifera  to  which  he  gave  the  name  of 
Synchata  baltica.  (Michaelis  iiber  das  Leuchten  der  Ostsee  bei 
Kiel,  1830,  s.  17.)  The  same  Synchata  baltica  was  subsequently 
discovered  by  Focke  in  the  Lagunes  of  Venice.  My  distinguished 
friend  and  Siberian  travelling  companion,  Ehrenberg,  has  succeeded 
in  keeping  luminous  infusoria  &om  the  Baltic  alive  for  almost  two. 
months  in  Berlin.  He  showed  them  to  me  in  1832  with  a  micro- 
scope in  a  drop  of  sea-water :  placed  in  the  dark,  I  saw  their  flashes 
of  light.  The  largest  of  these  little  infusoria  were  l-8th,  and  the 
smallest  from  l-48th  to  l-96th  of  a  Paris  line  in  length  (a  Paris 
line  is  about  nine-hundredths  of  an  English  inch) :  after  thiey  woe 
exhausted,  and  had  ceased  to  send  forth  sparkles  of  light,  the  flashing 
was  renewed  on  their  being  stimulated  by  the  addition  of  acids  or 
of  a  little  alcohol  to  the  sea- water. 

By  repeatedly  filtering  water  taken  up  fresh  from  the  sea,  Ehren- 
berg succeeded  in  obtaining  a  fluid  in  which  a  greater  number  of 
these  iiuuinous  creatures  were  Qouoe^TiXx^^.    (Abhandlungen  dtf 
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Akad.  der  Wiss.  zu  Berlin  aus  dem  J.  1833,  b.  307j  1834,  a.  537- 
575  i  1838,  B.  45  aiid  258.)  I'hia  acute  otserver  has  found  in  the 
organs  of  the  Photacaris,  which  emita  fiaslicB  of  light  either  at  p!ca- 
Bure  or  when  irritated  or  stimulated,  a  cellular  Btrueture  with  large 
cells  and  gelatinous  interior  reaembling  the  electric  organa  of  the 
Gymnotafl  and  the  Torpedo.  "  When  the  Photwatia  is  irritated, 
one  sees  in  each  ciims  a  kindling  and  flickering  of  separate  eparke, 
which  gradually  increase  in  intensity  until  the  whole  cirrus  is  illumi- 
nated; uDtil  at  last  the  living  fire  runs  also  over  the  back  of  the 
sniall  Nereis-like  animal,  bo  that  it  appears  in  the  microscope  like  a 
thread  of  sulphur  burning  with  a  grecniBh-yellow  light.  It  Ib  a 
circumalance  very  deserving  of  attention,  that  in  the  Oceania  (Thau- 
mantiae)  bemtspheerica  the  nnmhor'and  situation  of  the  sparks  cor- 
respond exactly  with  the  thickened  base  of  the  larger  cirri  or  organs 
which  alternate  with  them.  The  exhibition  of  this  wreath  of  fire  is 
a  vital  act,  and  the  whole  development  of  light  is  an  organic  vital 
process,  which  in  the  Infusoria  shows  itself  as  an  instantaneous  spark 
of  light,  and  is  repeated  after  short  intervals  of  repose."  (Ehren- 
berg  iiber  das  Louchten  des  Mecres,  1836,  s.  110,  158,  100,  and 
163.) 

According  to  these  suppositions,  the  luminous  oroatuTes  of  the 
ocean  show  the  existence  of  a  magneto-electric  light-evolving  pro- 
cess in  other  classes  of  animals  than  fishes,  insects,  Mollusca,  and 
AcalepbiD.  Is  the  secretion  of  the  luminous  fluid  which  is  effused 
in  some  luminous  creatures,  and  which  coatimies  to  shine  for  some 
time  willieiif  avi/  Jiirther  influence  of  the  lieing  animal  (for  ex- 
ample, in  Lampyrides  and  Elalerides,  in  the  German  and  Italian 
glowworms,  and  in  the  South  American  Cucujo,  which  lives  on 
the  Bngar-cane),  only  a  consequence  of  the  flrst  electric  dischai^, 
or  is  it  simply  dependent  on  chemical  mixture?  The  shining  of 
insects  surrounded  by  air  has  doubtless  other  physiological  causes 
than  those  which  occasion  the  luminosity  of  inhabitants  of  the  water, 
fishes,  Medusoo,  and  Infusoria.  The  small  Infusoria  of  the  ocean, 
being  surrounded  by  strata  of  salt  water,  which  is  a  good  conducting 
fluid,  must  be  capable  of  an  enormous  electric  tension  of  their  light- 
flashing  organs,  to  enable  them  to  shine  so  intensely  in  the  water. 
They  strike  like  Torpedos,  Gymnoti,  and  tlio  TTemQ\a.  ol  \ii.^'§;4fi., 
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ihroagh  the  stratum  of  water;  while, electric  fishesy  in  oonneotiQn 
with  the  galvanie  circuity  decompose  water  and  impart  magnetifimto 
steel  bars,  as  I  showed  iQore  than  half  a  century  ago  (Yersodie 
iiber  die  gereizte  Muskel-  und  Nervenfaser/bd.,  i.  s.  438-^41,  and 
seeodso  Obs.  de  Zoologie  et  d' Anatomic  compart,  vol.  i.  p.  84) ;  and 
AS  J<>hn  Davy  has  since  confirmed  (Phil.  Trans^  for  1834,  Partii. 
pp.  545-547);  do  not  pass  a  flash  through  the  smallest  intervening 
stratum.  •  ■    " 

The  considerations  which  have  been  developed  make  it  probable 
that  it  is  one  and  the  same  process  which  operates  in  the  smi^est 
living  organic  creatures,  so  minute  ^that  they  are  not  perceived  by 
the  naked  eye->-in  the  combats  of  the  serpent-like  gymnotir— in 
flashing,  luminous  Infusoria  which  raise  the  phosphorescence  o£  the 
sea.  to  such  a  degree  of  brilliancy ;  as  well  as  in  the  thunder-doud, 
and  in  the  auroral,  terrestrial,  or  polar  light  (silent  ma^etic'iight- 
nings),  which,  as  the  result  of  an  increased  tension  in  the  kitejrier 
of  the  globe,  are  announped  for  hours  beforehand  by  the  suddenly 
altered  moven^nts  of  the  loagnetic  needle.  (See  my  letter- to;  ^e 
Editor  of  the  Annalen  der  Physik  und  Chemie,  bd.  xzxyii.  183^) 
s.  242-244.) 

Sometime  one  ca9not,  even  with  high  magnifying  powers,  ^ 
cem  any  animalcules  in  the  luminous  water ;  and  yet,  whenever 
the  wave  strikes  and  breaks  in  foam  against  a  hard  hodjy  a  light  ja 
seen  to  flash.  In  such  case,  the  cause  of  the  phenomenon  probably 
consists  in  the  decaying  animal  fibres,  which  are  disseminated  in 
immense  abundance  throughout  the  body  of  water.  If  this  lumi- 
nous water  is  filtered  through  fine  and  closely  woven  cloth^,  these 
little  fibres  and  membranes  are  separated  in  the  shape  of  shining 
points.  When  we  bathed  at  Gumana  in  the  waters  of  the  Gulf  of 
CariacOj,  and  afterwards  lingered  awhile  on  the  solitary  beach  in  the 
m^d  evening  air  without  our  clothes,  parts  of  our  bodies  continned 
.  luminous  from  the  shining  organic  particles  which  had  adhered  to 
the  skin,  and  the  light  only  became  extinct  at  the  end  of  some  mir 
nutes.  Considering  the  enormous  quantity  of  animal  life  in  all  tro- 
pical seas,  it  is,  perhaps,  not  surprising  that  the  sea  water  sh()uld  be 
luminous,  even  where  no  visible  organic  particles  can  be  detached 
Aom  it.     From,  the  9^o&t  m^m^fi^  %vx\^'^Qn  of  the  xoasses  of 
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de^  Dagyssd  and  Medasas^  the  sea  may  perhaps  be  looked  on  as  a 
gelatmous  fluids  which  as  such  Is  luminous^  distasteful  to^  and  un- 
drinkable  by-miaii^  and  capable  of  affording  nourishment  tp  many 
fish.  If  ,on&  rubs  a  board  with  part  of  a  Medusa  hjsocella^  the 
part  so  rubbed  regains  ils  luminosity  on  "friction  with  a  dry  finger. 
On  my  passage  to^South  America^  I  sometimes  placed  a  Hedusa  on 
a  tin  plate.  When  I  struck  another  metallic  substance  against  the 
plate^  thef  slightest  vibrations,  of  the  tin  were  sufficient  to  cause  the 
light.  What  is  the  manner  in  which^  in  tiiis  case^  the  blow  and  . 
the  vibrations  act?  Is  the  temperature  momentarily  augmented  J 
Are  new  surfaces  exposed  ?  or  does  the  blow  press  out  a  fluid^  suclit 
as  phosphuretted  hydrogen,  which  may  burn  on  coming  ihto  con- 
tact with  the  oxygen  of  the  atmosphere,  or  of  the  air  held  in  solu-;^ 
tion-  by  the  sea-water  ?  This  H^ht-elciting  influence  of  a  shock  or 
blow  is  particularly  remarkable  in  a  ''cross  sea/*  t.  e.  when  .waves 
6oming  from  opposite  directions  meet  and  (^ashi 

I  have  seen  the  sea  withi|i.the  tropics  appear  luminous  in  the 
mdst  different  states  of  weather;  but  the  light  was  most  brilliant 
when  a  storm  was  near,  or  witK^  a  sultry  atmosphere  and  a  vaporous 
thickly-clouded  sky.  Qeat  and  cold  appear  to  liavie  little  influence 
on  the  phenomenon,  for  on  the  Banks  of  Newfoundland  the  phos-. 
phorescence  is  often  Very  bright  during  the  coldest  winter  weather. 
Sometimes  under  apparently  similar  external  circumstances  the  sea 
^piU  be  highly  luminous  one  night  and  not  at  all  so  the  following 
night.  Does  the  atmosphere  influence  the  disengagement  of  light, 
or  do  all  these  differences  depend  on  the  accident  of  the  observer 
saiUng  through  a  part  of  the  sea.  more  or  less  abundantly  impreg- 
nated with  gelatinous  animal  substances  ?  Perhaps  it  is  only  in 
•ertain  ^tes  of  the  atmosphere  that  the  light-evolving  animalcuW; 
come  in  large  nuihbers  to  the  sur^e  of  the  sea.  It  has  been  asked 
why  the  fresh  water  of  our  mlixshes,  which  is  filled  with  polypi,  is 
never  seen  to  become  luminous.  Both  in  aiiimals  and  fllants,  a 
particular  mixture  of  organic  particles  appears  to  be  required  in 
order  to  favor  the  production  of  ligtt.  \  Willow-wood  is  oftener 
found  to  be  luminous  than  oak-wood.  In  England,  experiments  have 
succeeded. in  making  eolt  water  shine  by  pouring  into  it  the  liquor 
from  pickled. hertings.  It  is' easy  to  show  by  gajNomo  er^xvsaffioSw^ 
23 
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that  in  living  animals  the  evolution  of  light  depends  on  an  irritation 
of  the  nerves.  I  have  seen  an  Elater  noctilucus  "Whidi  was  dying, 
emit  strong  flashes  of  light  when  I  touohed  the  ganglion  of  his.  fore 
log  with  zinc  and  silver.  Medusa»^«ometimes  show  increased  bright- 
ness at  the  moment  of  cpmpleting  the  galvanic  circtdt.  (fiumboldt, 
Il6kt.  Hist,  t,  i.  pp.  79  and  533.) 

Eespccting  the  wonderful  deyeiop^ment  of  mass  and  power  of  in- 
crease m  Infusoria^  see  Ehcenberg;  InfiLs..s.  ^.  291  and  51^.  '  He 
observes  that  ^^  the  galaxy  of  the  mij^utest  organisms  passes  throii^ 
the  gqnera  of  Vibrio  and  Bactdrium^  and  that  of  Monas'^  (in  tb 
latter  they  are  often  only  ^^^  of  a^line),  s.  xix.  and  244. 

•  -  .  > 

(•)  p.  230  — "  Which  inhabits  the  lar^e  pvlmonaiy  cells  x>f'd\A.ratJSxi- 

sviake  of  the  tn^pics**  ."  '    : 

^  This  animal,  which  I  formerly  called  an  Echinorhynchus,  or  even 
a  PorocephaluS;  appears  on  closer  investigation^and  according  to  the 
better-founded  judgment  of  Rudolphi^.to  belong  to  the  division  of  the 
Penta^tones.  (Kudolphi,  Entozooriun  Synopsis^  pp.  124  and  434-) 
Jt  inhabits  the  ventral  cavities  and  wide-celled  lungs  of  a.  species  of 
Crotalus  which  lives  in  Cumana^iometimes  in  the  interior  t)f  houses, 
where  it  pursues  the  mice.  Ascaris  lumbrici  (Giizen's  Eingeweide- 
wiiriaer,  tab.  iv.  fig.  10)  lives  under  the  skin  of  the  common  earth- 
worm, and  is  the  smallest  of  all  the  species  of  Ascaris.  Leucpphia 
nodulata,  Cleichen's  pearl-animalcule,  has  been  observed  by  ^**!!t 
Friedrich  MiiUer  in  the  interior  of  the  reddish  Nais  littoralis.  (M& 
ler,  Zoologia  danica,  fasc.  ii.  tab.  Ixxx.  a^ — e.)  Probably  these 
microscopic  animals  are  again  inhabited  by  others.  All  are  sur- 
rounded by  aif  poor  in  oxygen,  and  variously  mixed  with  hydrogen 
and  carbonic  acid.  Whether  any  animal  can.  livQ  in  jpure  nitrogen  is 
very  doubtful.  It  might  formerly  have  been  believed,  to  be  the  case 
with  Fischer's  Cistidicola  farionis,  because  according  to  Fourcroys 
experiments  the  swimming  bladders  of  fish  appeared  to  Qontain  an 
air  entirely  deprived  of  6xyg6n.  Erman's  experience  and  my  own 
show,  however,  that  fresh-water  fishes  never  contain  pure  nitrogien  in 
their  swimming  bladders.  -  (Humboldt  et  Provengal,  sur  la  respi* 
tion  des  Poissons,  in.  the  Recueil  d'Obperv.  de  Zoologie,  voL  iL  pp. 
1^4-216.)    in  sea-fish,  a&  muck  8i&  Q.^0  of  oxygen  has  been  found; 
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and  iMscarding  to'Biot  the  purity  of  the  air  would  appear  to  depend 
on  l^e  depth  at  which  the  fish  live.  (M^moiroB  de  Physique  et  i& 
Chimie  de  la  Societe  d'Arcueil,  t.  i.  1807,  pp.  252-281.) 

if)  p. -236.-^^" jP^  ooRective  labors  o/urnted  Litkoph^es"' 

Following  LiianBBUS  and  Ellis/ the  calcareous  zoophytes — among 
wlkibh'  Madrepores,  Meandrinae,  Astreas,  and  Pocilloporae,  especially^. 
ph)duce  waU-like  coi^-reefs — are  inhabited  by  living  creatures, 
wUck  wfere  long  believed  to  be  allied  to  the  Nereids  belonging  to. 
Onvier's  ^nelidae.  The  anatomy  of  these  gelatinous  little  creatures 
has  been  elucidated  by  the  mgenious  and  extensive  researches  dF 
Cavolini,  Savigny,  and  Ehrenberg.  Wfe  have  learnt  that  in  order  to 
understand  the  entire  organization  of  what  are  .called  the  rock-build- 
ing' coral  anim^,  the  scaffolding  which  survives  them,  t.  e.  the  layers 
of  lime,  which  in  the  form  of  thin,  delicate  |)lates,  or  lamellse,  are 
elaborated  by  vital  functions,  must  not  be  regarded  as  something  ex- 
traneous to  the  sofb  membranes  of  the  food-receiving  animal. 

Besides  the  more  extended  knowledge  of  the  wonderfdl  fomation 
cf  the  animated  coial  stocks,  there  have  been  gradually  established 
more  accturate  views  respecting  the  influence  exercised  by  corals,  on 
othe'r  departments  of  nature — on  the  elevation  of  groups  of  loW 
islands  ^bove  the  level  of  the  sea — K)n  the  migrations  of  lan'd-plants 
acnd  the  successive  extension  t)f  the  domains  of  particular  Floras — 
t^d,  lastly,  in  some  parts  of  the  ocean,  on  the  diffdsio'n  of  races  Of 
men,  •and  the  spread  of  particular  languages. 

As  minute  organic  creatures  living  in  society,  corals  do^  indeed 
perfomi  an  important'part  in  the  general  economy  of  nature,  although 
they  do  not,  as  was  begun  to  be  believed  at  the  time  of  Cook's 
Toyages,  enlarge  continents  and  build  up  islands  from  &thomless 
depths  of  the  ocean.  They  excite  the  liveliest  interest,  whether 
con^dered  as  subjects  of  physiology  and  of  the  study  of  the  grada- 
tion of  animal  forms,  or  whether  they  are  regaided  in  reference  to 
their  influence  on  the  geography  of  plants,  and  Gh  the  geological  re^ 
lations  of 'the  crust  of  the  earth.  According  to  the  great  views  of 
Leopold  ton  Buch,  the  whole  formation  of  ^e  Jura  consists  of 
"large  nwsed  coral-banks  of  ihe  ancient  world,  surrounding  th£i 
ancient  mountain  chains  at  a  certain  distance." 
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In  Ehrenbei^s  Claflsification  (Abhan^ung^n  der  Akad:der.^^. 
zu  Berlin  aus  denL  J.  1832.  s.  39374^2),  ConJ-animala  (often  im- 
properly  called,  in  Engliidi  works>  Coral-insects)  are  divided  into  two 
great  classes :  tke  single-mouthed  Anthozoa,  whicli  are  eidier  firee  or 
capable  of.  detaching  themselves,  being  the  animaI;KX>ral8,  Zoooo- 
rallia;  and  those  in  which  the  attachment  is  permanent  and  plant- 
like,  being  the  Phjto-corals.  To  the  first  order,  the  ZoQconJlia) 
belong  the  Hydras  (^  Ann-polypi  of  Trembley,  the  Aotimad  decked 
with  beautiful  colors,  and  the  mushroomrcorala;  to  the  second  orob: 
or  Phyto-corals  belong  the  Madrepores,  the  Astraaids,  and  ^  Ocd- 
Gnas.  The  Polypi  of  the  second  carder  a^e  those  which,  by  the  cd- 
Inlar  wave-defying  ramparts  which  they  construct,  are  tiie  prin(^pal 
subject  of  the  present  note.  These  ramparts  consist  of  an  aggregate 
of  coral  trunks,  which,  however,  do  not  instantly  Iqse  their  common 
vitality  as  does  a  §)rest-tree  when  ^ut  down.        -     .  , 

Every  coral-trunk  is  a  whole  ^rfii^h  has  arisen  by  a  formation  of 
buds  taking  place  according  to  certain  laws,  the  parts  of  which  the 
whole  consists  forming  a  number  of  organically  distinct  individuals. 
In  the  group  of.  Phyto-corals  these  individuals  cannot  detach  them- 
selves at  pleasure,  but  remain  united  with  each-  other  by  thin  plates 
of  carbonate  of  lime.  It  is  not,  therefore,  by  any  means  the  "case 
that  eaclh  trunk  of  coral  has  a  Central  point  of  common  vitality  (ff 
life.  (See  Ehrenberg's  Memoir,  above  referred  to,  ^.  419.)  The 
propagation  of  coral-animals  takes  place,  in. the  ond  order,  by  eggs 
or  by  spontaneous  division;  and  in  the  other  order,  by  the  formation 
of  buds.  It  is  the  latter  mode  of  propagation  which,  in  Jbhe  deve- 
lopment of  individuals,  is  the  most  rich  in  variety  X)f  form.  - 

Coral-reefs  (according  to  the  definition  of  Pioscorides,  searplants, 
a  forest  of  stone-trees,  Lithodendra)  are  of  three  kinds; — coast-reefe, 
called  by  the  English  "shore  or  fringing  reefs)"  which  are  imme- 
diately connected  with  the  coasts  of  continents  or-  islands,  as  sdmo^ 
all  the  coral  banks  of  the  Eed  Sea  seen  during  an  eighteen- months' 
examinUtion  by  Ehrenberg  and  Hemprich; — "bsurier-reefe/'  "en- 
cireling-reefs,"  as  the  great  Australian  barrier-reef  (m  the  north-east 
coast  of  New  Holland,  extending  from  Sandy  Cape  to  the  dreaded 
Torres  Strait ;  and  as  the  encircling-reefs  surrounding  the  islands  of 
Vanikoro  f  between  the  Santa.  Ctvx^  gco^^  ^nd  the  New  Hebrides) 
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i6ii  PonpyBiete  (<me  of  the  Cajrolmas);-r-aiid  lastfy;  coral  Vaiiks  en- 
closing lagoons;  forming  "  Atolls"  or  "  Lagoon  Islands."  This^highly 
nstaral  division  and  nomenoktufe  have  been  introduced  by  .Charles 
Darwin^  and  are  intimately  connected  with  the  explanation  which 
tha^  ingenious  and  excellent  investigator  of  niature  has  ^ven  of  the 
gradtisS  prodnc1soi]i  of  these  wonderful  forms.-  As  on  the  one  hand 
Cavdini;  Efafenberg^  and  Savigny  have  perfected  the  scientific  ana- 
tomical knowledge  of  th^  organization  of  coral-animals^  so  on  the 
other  hand  the  geographical  and  geological  relations  of  coral-islands 
Lave  been  investigated  and  elucidated,  first  by  Keinhold  and  Greorge 
Forster  in  Cook's  Second  Voyage,  and  subsequently,  ^ter  a  long 
mternil,  by  Chamisso,  P^ron,  Quoy  and  Gaimard,  Flinders,  Liitke, 
Beechey,  Darwin,  d'Urviile,  and  Lottin. 

The  coral-animals  and  their  stony  cellular  stru6tures  or  scaffolding 
belong  principally  to  the  warm  tropical  s6as,  and  theieefs  are  found 
more  frequently  in  the  Southern  than  in  the  NoVthern  Hemisphere.  ^ 
The  Atolls  or*  Lagoon  Islands  are  crowded  together  in  what  has 
been  Called  the  Coral-Sea,  off  i;he  north-^ast  coast  of  New  Holland, 
inclnding  New  Caledonia^  the  Salomon's  Islands,  and  the  Louisiade 
Archipelago';  in  the  group  of  the  Low  Islands  (Low  Archipelago), 
eighty  in  numbfer;  in  the  Fidji,  Ellice,  and  Gilbert  groups;  and  in 
the  Indian  Ocean,  on  the  north-east  of  Madagascar^^  under  the  name 
of  the  Atoll-group  of  Saya  de  Malha. 

The  great  Chagds  bank,  of  which  the  structure  and  rocks  of  dead 
"coral  have  been  "thoroughly  examined  by  Captain  Moresby  and  by 
Powell,  is  so  much'  the  more  interesting,  because  we  may  regard  it 
^  a  continuation  of  the  more  northerly  Laccadives  and  Maldives.  I 
have  already  called  attention  elsewhere  (Asie  Centrale,  t.  i.  p.  218) 
to  the  importance  of  the  succession  of  these  Atolls, 'running  exactly 
in  the  direction  of  a  meridian  and  continued  as  &r  as  7^  south  lati- 
'  tiide,  to  the  general^  system  of  mountains  and  the  configuration  of 
llie  earth's  surfece  in  Central  Asia.     They  form  a  kind  of  continua- 
tion to  the  great  rampa^^t-like  mountain  elevations  of  the  Ghauts 
and  theinore  northern  chain  of  Bolor,  to  which  correspond  in  the 
trans-Gangetic  Peninsula  the  North  and  South  Chains  which  are 
intersected  n6ar  the  great^bend  of  ^he  Thibetian  Tzang-bo  EiVer  by 
-  several 'transverse^  mountain  systems  runnmg  e^\)  wA  ^«&\>.    Ax^ 
'  23* 
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thiB  eastern  penuisola  are  situated  the  chaiiis  of  Codun  .C9iutt| 
SiBoax,  and  Malacca  which  are  ppallel  with  each  other/ as  we^  aa 
those  of  Ava  and  Arracan  }srhich  all^  after  courses  of  unequal 
length,  terminate,  in  the  Gulfs  gr  Bays  of  Siam,  MaHsiban,  90^ 
Bengal.  The  Bay  of  Bengal  a|^ars  like  an  arrest^  •  attcBoipt  tf 
nature  to  form  an  inland  sea.  .  A  deep  inVasion  of  the  ooeiu^ 
between  the  sin^ple  western  system  of  the  Crhauts^  and  the  eastern 
very  complex  tralns-Grangetic  system  of  mountains;,  has  swa]lowed 
up  a  large  portion  of  the  low  lands  on  the  eastern  side,  hut  m^t 
with  an  obstacle  more  difficult  to  overcome  in  the.  existence  of  the 
extensive  high  plateau  of  Mysore. 

Such  an  invasion  of  the.  ocean  has  occasioncid  two  almost .  pyra- 
midal peninsulas  of  very  different  dimensions)  and  differ^tly  pro- 
portioned in  breadth  and  length;  and  tiie  continuatioos  of  two 
mountain  systems  (both  running  in  the  direction  of  it^  meridian, 
t.  6.  the  mountain  system  of  Malacca,  on  the  east,  and  the  Ghaute 
of  Malabar  on.  the  west)  show  themselves  in  submarine  chains  of 
mountains  a?  symmetrical  series  of  isl^ds,  on  the  one  side  in  the 
Andaman  and  Nicobar  Isliuids  which  are  vejy  poor  in  ^oorals^  and  on 
the  other  side  in  the.  three  lopg*extended  groups  or  series  of  Atolls 
of  the  Laccadives,  Maldives,  and  the  Chagos. ..  The  latter  .'serieSy 
called  by  navigators  the  Chagos<bank,  forms  a  lagoon  encirpled  by  a 
narrow  and  already  much  broken,  and  in  great  measure^  ^bmerged, 
ooral  reef.  The  longer  and  shorter  diameters  of  this  lagoon,  or  its 
length  and  breadth,  are  respectively  90.  and  70  geographical  miles. 
Whilst  the  enclpsed  lagoon  is  only  frOn^  seventeen  to  forty  fathoms 
deep;  the  depth  of  water  at  a  small  distance  fr5m  the  outer  margin 
of  the  coral  (which  appears  to  be  gradually  sinking)  is  such,  that 
fit  half  a  mile  no  bottom  was  found  in  soimding  with  a  line  of  190 
&tiiomS|  and,  at  a  somewhat  greater  distance,  none  with^  210 
fcthoms,  (Darwin,  Structure  of  Coral  Reefs,  p.  39,  111,  and  183.J 
At  the  coral  lagoon  called  Keeling-Atol^,  Captain  Fitz-Roy,  at  a 
distance  of  oi^ly  two  thousand  yards  from  the  ree^  found  no  sound- 
ings with  1200  fathoms.  ^      ' 

"The  corals  which,  in  the  Red  Sea,  form  thick  wsdl-like  masses, 
are  species  of  Meandrina,  Astraea,  Favia,  Madrepora  (Pontes),  iPo- 
ciUopora  (hemprichii),  Miiiepora,  aud  Heteropora,     The^  latter  are 
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among'  the  loost  massiy^j  although  they  are  somewhi^t  branched. 
l%e  ooralfl  wljich  lie  deepest  below,  die  sor&ce  oi^the  watei^  in  this- 
localilyy  and  which^  being  magnified  by  the  refraction  of  the  rays  of 
li^t,  &PP^  ^  ^6  eye  like  the  domeis  or  cupolas  of  a  cathedral  or 
oth^r  large  building,  belong,  so  far  as  we  were  enabled  to  judge,  to 
Meandrina  -and  Astrsea/'  (Ehrenberg,  manuscript  notices;.).  It  is 
Beoessary  to  .distinguish  between  separate  ^and  in  part  free  and  de- 
jbached  polypifers^.and  those  whi^h' form  wall-like  structures  and 
rocks. 

K  we  are  struck  with  the.  great  accumulation  of  building  polypi- 
fers  in  some  regions  of  the  globe,  it  is  not  less  surprising  to  remark 
the  entire  absence  of  their  structui^es  in  other  and  often  nearly  ad- 
joining-region^.  Thes6  dififerences  must  be  determined  by  causes 
which  hd^ye  not  yet  been  thoroughly  investigatod;  such  as  culrents, 
local  temperature  of  the  water,  and  abundance  or  deficiency  of  -ap- 
propriate food.  That  certsdii  thin-branched  corals,  with  less  deposit 
of  lime  on  the  side  Opposite  to  the  opening  of  th^  mouth,  prefer  the 
repose  of  the  interios  gf  the  lagoon^  is  not  to  be  denied;  but  this 
preference  for  the  imagitated  water  must  jiot,  as  has  too  often  been 
done  (Annales  des  Sciences  Naturelles,- 1826,  t.  vi.  p.  277),  be  re- 
garded as  a  property  belonging  to  the  entire  class.  According  to 
Ehrenberg's  experience  in  the  Eed  Sea,  that  of  Ohamisso  in  the 
Atolis  of  the  MarshaU  Islands  east  of  the  Caroline  group,  the  ol>- 
servatiohS;  of  Ct^tain  Bird  Allen  in  the  West  Indies,  and  those  of 
Captain  Moresby  in  the  Maldives,  living  Madrepores,  Millepore^ 
and  species  of  Astrsea  and  of  Meandrina,  can.  support  the  most  violait 
^tipn  of  the  waves — "a  tremendous  surf " — (Darwin,  Coral  Beefis^ 
pp.  63-65,^)  and  even  appear  to  prefer  the  most  stormy  exposure. 
The  living  organic  fc^rces  or  powers  regulating  the  cellular  stmctnre, 
which  with  age  acquires  the  hardness*  of  rock,  resist  with  wonderful 
success  the  mechanical  forces  acting  in  the  shook  of  the  agitated 
water. 

In  tbe  Pacific,  the  Gtilapagos  Islands,  and  the  whole  Western 
Coast  of  America,  are  entirely  without  coral  reefs,  although  so  near 
to  the.naany  Atolls  of  the  Low  Islands,  and  the  Archipelago  of  tho 
Marquesas,  This  absence  of  corals  might  perhaps  be  ascribed  to 
the  preaeince  of  colder  water,  since  we  know  tivaA»  Albft  (ioaaV's*  <^i^Stt^ 
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tt&d  Peta  arewasbed  by  a  cold  cmreiit  eonuiig  from  &e  0oatib  ai^ 
turning  to  the-^^tward  off  Pdnta  Parina;  the  tempefstore  <jf  wluch 
I  found,  in  1802,  to  be  only  12*^.5  Reaummr  (60^.2  Fabr.)^  whUe 
tbe  undisturbed  adjacent  masses  of  water  were  fro;m  22^  to  28** 
Reaumur  (81®.5  to  SS^'.S  Pabr.);  and  tbere  arti  aLso  among  tbe  Ga- 
lapagos small  currentslrunning  between  tbe  islands,  baVi&g  a  tem- 
perature of  oQly  11®.7  *!Reaumur  (58°.^  Fabf.).  But  tbe^  lower 
temperatures  do  not  extend  &rtber  to  tEe  nortb  along  tEe  sbor^of 
tbe  Pacific,  and  are  not  found  upon  tKe  coasts  of  Guayaquil,  Guati- 
mala,  and  Mexico;  nor  do^s  a  low  temperatufe  prevail  at  tbe  Cape 
de  Yerde  I^nds  on  t&e  Weist  Coast  of  Africa,  or  at  tbe  small  idands 
'Of  St.  Paul  (St.  Paul's  rocks),  or  at  St.  Helena^  Ascension,  or  San 
Fernando  Noronba — ^wbicb  yet" are  all  witbout  Coral  ree6. 

While  tbis  absence  of  coral  reeft  appisars'to  cbaraeterize  tbe'toes^ 
ern  coasts  of  Africa,  America,  and  Austraba,  on'tbe  otber  band  sucli 
reels  aborind  on  tbe  eastern  co&sls'of  tropical  America,  of  Afiica,^on 
Ibe  coasts  of  Zanzibar"  and  Australia,  and  on  tbat  sof  New  South 
Waled.  The  cotal  bankd- which  I  have  chiefly  had  opportunities' of 
observing  are  those  of  tbe  interior  of  the  Gulf  of  Mexico,  and  ibose 
to  tbe  430utb  of  the  Island  of  Cuba,  in  what  are  caDed  tbe  '''(JardwM 
of  the.  King  and  Queen"  (Jardines  y  Jardinillos  del  Rey  y  de  la- 
Beynfa).  It  was  Columbus  himself  who,  on  bis  second  "^yage,  in 
May  1494,  gave  that  name  to  this  little  group  of  Jslandgl,  because 
the  agreeable  mixture  of  tbe  silver-leaved  arborescent  Toumefortia 
gnapholoides,  flowering  species  of  Dolicho^,  Avicennia  nitida,  and 
mangrove  hedges,  gave  to  the  coral  islands  the  appearance  of  agrotip 
of  floating  gardens.  ^^Son  Cayos  verdes  y  graciosos  Uenos  de  arho- 
ledas,"  says  the  Admiral.  On  the  passage  from  Batabano  ip  Trijii- 
dad  de  Cuba,  I  remained  several  days  in.  these  gardens,  situated  "to 
tbe  east  of  the  larger  island,  called  the  Isla  de  Pinbs,  which  is  rich 
in  mahogany  trees:  my  stay  was  for  tbe  purpose 'of  determining  the 
longitude  of  the  different  keys  (Cayos).  The  Cayo  Flamenco)  Cayo 
BonitO)  Cayo  de  Diego  Perez,  and  Cayo  de  Piedras,  are  coral  islands 
rising  only  from  eight  to  fourteen  inches  above  the  leyel  of  the  sea. 
The  upper  "edge  of  the  reef  does  not  consist  simply  of  blocks  of  dead 
ooral)  it  is  rather  a  true  conglomerate,  in  which  angular  pieces  of 
coral,  cemented  togdtber  vdtla.  gt^iiaa  oi  c^^saa^ji^  «x€  ^Tobedded.    In 


ANflOTATIOirS  i^HD  AD^mONS.  278 

the  Cayo  de  Siedras  I  saw  sdch  embedded  pieces,  of  cotal  measurmg 
as.  mtLch.  as  three  cubib  fe^t.  Several  of  the  small  West  LidiBa  eoral 
islands  have  fresh -water,  A  phenomenon  which,  wherever  it  presents 
itself  (for  exapiple,  at  Eadak  in  the  Pacific;  see  Chamisdo.'  in-.Kot*- 
zebue^s  ^ntdeckxtngs-Kei^,  bd.  iii.  s.  108),  is  deserving  of  exami-* 
imtion,  as  it  has  sometimes  been  ascilbed  to  hydrostatic  pressure 
Operating. &om  a  distant  coast  (as  at  Venice,  and  in'  the  Bay  of 
Xagoa  e^t  0^  3ataba^o),  and  sometinies  to  the  ffltration  of  rain 
water^    (See  my  E^ai  politique- sur  THe  de  Cuba,;t.  ii..  p.  187.) 

The4iving  gelatinous  investment  of  the  stony  calcareous  part  of 
the  coral  attracts  fish,  and  even  .turtles,  who  seek  it  as  food.^  In  the 
time  of  Columbus,  the  now  unfrequented  Jocality  of  the  Jardihes  del 
Rey  was  enlivened  by  a  singular  kind  of  fishery,  in  which  the  inha- 
bitants of  the  coasts  of  the  Island  of  Cuba  engaged,  and  in  which 
they  av^ed  themselves  of  the  services  of  a  small  .fish.  They  em- 
ployed in  the  capture  of  turtle  the  Ilemor^,  once  said  to  detain  ships 
(probably  Echeneis  Naucrates),;  called  in  Spanish  "Reves,'^  or  re- 
versed, because  at  first  sight  his  back  and  abdomen  are  mistaken  for 
each  other.  The  remora-  attaches  itself  to  the  turtle  )>y  suction 
through  the  intei^tices  of  the -indented  ajid  movable  cartilaginous 
plates  which  cover  the  head  of  th^  latter,-  and  '^  would  rather,"  says 
Columbus,;" allow  itself  tabe  cut  ip  pieces  than  lose  its  hold." 
The  natives,  therefore,  attach  a  line,  formed  of  palm  fibres,  to  the 
tail  of  the  Httlc  fish,  and  -after  it  has  fastened  itself  to  the  turtle 
draw  both  out  of  the  water  together.  Martin  Anghiera,  the  learned 
secretary"i)f  Charles  V.,  says  "  Nostrates  piscem  reversum  appellant, 
quod  versus  Ven^tur.  Nou  aHter  ac  nos  canibils^gallicis  per  adquora 
^caajipi  lepore3  insectamui',  ill!  (incoko.  Cttbas  insulsB)  venatorio  pisce 
pisces  alios  capiebant."  (Petr.  Martyr,  Oceanica,  1532,  dec.  i.  p. 
9;  Gomara,  Hist,  de  1^  Indias,  1558,  fol.  xiv.)  We  learn  by 
^  Dwnpier  and  Oommp)rson  that  this  piscatorial  artifice,  the  employing 
a^suckingrfish  to  catch  o^r.inhabitantsof  the  water,  is  much  prac- 
ticed on  <the  !^t  Coast  of  Africa,  at  Cape  Natal  and  6n  the  Mozam-. 
bique  Channel,,  and  also  in  thie  Island  of  Madagascar;  (Lac^p^de, 
Hist.  nat.  des  Poissons^  t.  i.  p.  55.)  The  same  necessities  combine 
with  a  knowledge  of  the  habits  of  animals  to  induce  the  same 
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igrtifices  and  modleB  of  ei^ti]r&  among  nations  tAo  im  enHjcdj  nft- 
eonQected  witii  each  otlier.  '  ' 

'  Altkough^  as  yri  haye-'  already  remarjced^  the  zone  incltidU: 
between  22  or  24  degrees  of  latitude  on'  either  side  of  the  equator/ 
appears  to  be  the  tme  re^on  of  the  calcareous  sazjgBnons  lithof 
^   ^  raise  wall-like  structures,  yet  coral  ireefs  are  also  found, 

&Yored  It  is  supposed  by  the  warm'  current  of  the  Gulf' Stream,  in 
kkt.  32°  23',  at  the  Bermudas,  where  they  hav^  beeii  ex^emely.well 
described 'Iby  Lieutenaait  Nelson;  (Transactions  of  the.  G^eologfe^ 
Society,  2d  Series,  1837,  vol.  v.  pt.  i.  p.  103.)  In  the  southera 
hemisphere,  co^s  (Millepores  and  CeUepores)  are  found  singly  as 
far  south  as  Chiloe,  the  Archipelago  of  ChoiiOB,  and  Tierra  de  Fuego, 
in  63°  iat. ;  and  Retepores  Mre  even  found  in  iat.  72}°. 

Since  the  second  voyage  of  Captain  Cook  there  have  been,  niany 
defenders  of  the  hypothesis  put  forward  by  hiin  as/#ell  as  by  item- 
hekf  and  G^eorge  Forstet,  according  to  which  the  low  coral  idands 
of  the  Pacific  haVe  been  built  up  by  living  creatures  from  the  depth8 
of  the  bottom  of  the  sea.  The  distinguished  investi^tors  of  nature, 
Quoy  and  Gaimard,  who  accompanied  Captain  Freycinet  in  his 
voyage  round  the  world  in  the  frigate  Uranie,  were  the  first  who 
ventured,  in '  1823,  to  express  themselves  with  great  boldness  and 
freedom  in  opposition  to  the  views  of  the  twoTorsters  (father  and, 
son),  of  Flinders  and  of  P^ron.  ^  (Annales  des  Sciences  Naturelleis, 
t.  vi.  1825,  p.  273.)'  "En  appelant  Fattention  des  naturalistes  but 
les  animalcules  des  coraux,  nous  esperbn§  d^moptr^r  que  tout  oe 
qit'on  k  ditou  cru  observer  jusqu'^  ce  jour  relativement  auzim- 
menses  trataux  qu'il  sont  susceptibles  d'ex^nter,  eist  le  pltts  souvent 
inexact  et  toujours  excessivement;  exag^r^.  Nous  "pensons  que  led 
coraux,  loi^  d'^ever  des  profondeurs  de  I'oc^an  des  murs  perpendicu- 
laires,  ne  ferment  que  des  couches  ou  des  encro^temens  de  quelques 
toises  d'^paisseur."  Quby  and  Gaimard  also  propounded  (p.  289) 
the  conjecture,  that  the  Atolls  (coral  walls  enclosing  a  lagoon)*  pro^ 
bably  owed  their  origin  to  submarine  volcanic  craters.  T^& 
estimate  of  the  depth  below  the  surface  of  the  sea  at  which  the 
animals  which  fdrm  the  coral .  reefs  (the  species  of  Astrsea,  for 
example)  could  live,  was  doubtless  too  small,  being  at  the  utm'oist 
^om  2d  io  30  feet  (26^  lo^2i:Ei).     kxi  \\cq^^\^\«st  m4  lover  of 
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nature  widio.  has  added  tQ  his  own.,  many  ai^d  vskluable  observations*  a 
comparison  with  those  ef  othei^  in  all  parts  of  the.  globe,  Chiles 
Darwyiy  places  with  greato  cert^tj.the  4ept^  of  the  region  of 
living  corals  at  20  to  SO^fathoihs.  (Darwin^  Joun^al^  1845,  .p.  467  \ 
and  the  si^ae  writer's  Structure  of  Coral  Ee^fs,  pp.  84^7;  and  §ir 
Bobcrt  Schoinburgk/Hist.  of  BarbadoeS;  1&4^,  p.  636.)  This  is 
4lso  ihQ  di^th  at  which  Profes^r  Edward  Forbes 'found  the  greatest 
number  of  porals  in  the  Egean  Sea :  it  is  his  ^^  fourth  region''  of 
m^fin^  animals,  Ui  his  very  ingenious  meijioir  on  the  '^  Provinces  of 
Depth/'  aad  the  geograp^iical  distribution  of  MoUusca,  at  verticskl 
distances  from  the  sur^iee.  {Eeport  on/^g^n  Invertebrata,  in  thei 
Eeport  of  the.  13th  Meeting  of  the  British  Association,  held  ^t  CiDrk 
in  1843',  pp.  151  and  161 J  The  depths,  at  which  corals  live  would 
seem,  howevei:,  to  be  very.diSerent  in  different  species,  and  e&peciaUy 
in  the  more  delicate  ones  which  do  not  form  such  large  masses. 

Sir  James  Boss^  in  his  Antarctic  Expedition^  brought^  up  corals 
wit]}  the.soundiBg-lead  firomgreat  depths,  and  entrusted  them  to 
Mr.  3tokes  and  Professor  ]B!orbes  for  more  thorough  examination.  ~ 
On  tij^e  west  of  Victoria  Land,  near  Coulman. Island,  in  .S^  lat  72^ 
31',  at  a  depth  of  270  fathoms,  Betepora  ceUulosa,  a  species  of 
Homera,  and  Pryinnoa  Bossii,  ^re  found  quite  &esh  and  living. 
Pryihnoa  Bossii  is  very  analogous  to  a  species  found  en  the  coast  of 
l^orw;ay.  (See  Boss,  Voyage,  of  Discovery  in  the  Southern  and 
Antarctic  Begions,  vol.  i.  pp.  334  and  337.)  In  a  Mmilar  mannier 
in  the  high  northern  regions  the!  ivhalers  have  brought  up,  Umbel- 
laria  grsenl^udica,  livings  from  depths  of  236  fathoms.  (Ehrenberg, 
in  the  Abhandl.  der  Berl.  ^Akad.  aus  dem  J.  1832,  s.  430.)  We 
find  similar  relations  of  species  and  situation  amoug  sponges,  which, 
indeed, 'are  pow  considered  to  belong  rather  to  plants  than  to 
zoophytes'.  J  On  the  coastal  of  Asia^  Minor,  the  common  >sponge  is 
found  by  those  engaged  in.  the  fishery  at  depths  varying  from  5  to 
30  fathoms;  whereas  a  very -small  species  of  the  same  genus  is  not 
found  at  a  less  depth  than  180  &thoms.-  (Forbes  and  Spratt,  Travels 
in  Lycia,  1847,,  vol.  ii.  p.  124.)  It  is  diflSpult  to  divine  the  reasen 
which  preve^vts  Madrepores,  Meandrina,.,  Astraea,  and  the  entire 
group. of  tropical  Phyto-corals  whidi  tlise  large  ^cellular  calcareous 
strue<;ures;  from  living  in  strata  gf  water  at  a  cox^^^isic^^^^^ 
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belo!^  the  surfSstee  of  the-  sea.  The  diminution  ^tvf  tfemperalxqie  in 
desoending  takes  place  but  slowly';  that  of  light  almost  equally  8o; 
and  the  exi0tence  of  numerous  Infusoria  at  gveiit  def^thc:  shows  tiia^ 
ihe  polypifers  would  not  want  for  food* 

In  opposition  to  the  hitherto  generally  received  opinion  .of  tiie 
entire  absence  of  organic  life  in  the  Dead  Sea^  it -is  de^i^rring  oi 
notice  that  my  friend-  and  fdUow-laborer;  M.  Valenciennes,  has 
peceiyed  through  the  Marquis  Charles  de  I'Escalopier,  had  also  ^ 
French  consul  Botta^  fine  specimens  of  Porites  elongata  from  itt& 
Dead  Sea.  This  fact  is  the  more  inteissting  because  this  .«pe6ies  ia 
not  found  in  ^the  Mediterranean,  buil^elongs  to  the  Bed  Ses^-whit^, 
according  to  Yalencieimes,  has  but  few  organic  fprma  in-  common 
witib  the  Mediterranean.  I  have  before  ren^urked  that  in  Eraoce  a 
sea  fish,  a  species  of  Pleid-onectes>  advances -^  up  the  rivers  hito 
the  interior  of  the  country,  thus  becc^nii^.accustomed  tp  gill-respinir 
ti<9i  in  &esh  water  ;^  so  we  find  that  the  coral-anisial  above  spolen 
of,  the  Porites  elonffata.  of  Lamarck,  has  a  not  less  remarkable 
fleubility  of  organization-,  since  it  lites  nn  the  Dead  Sea,  ^hich  is 
over-saturated  with  salt,  and  in  the  open  ocean  near  theSeyeWle 
Islands.'    (See  my  Asie  Centrale,  t.ii.  p.  617.) 

According  to  the  most  recent  chemical  analyses  made  by  the 
younger  Silliman,  the  genus  Porites,  as  well  as  many-  other,  cellular 
polypifers  (Madrepores,  Andraeas,  and  Meandrinas  of-  Ceylqn  "and 
the  Bermudas),  contain,  besides  92.95  per  cent  of  carbonate  of 
lime  and  magnesia,  sofne  fluoric  and  phosphoric  acids.  (See  pp. 
124-131^  "  Structure  and  Classificatipn  of  Zoophytes,"  by  James 
Dana,  Geologist. of  the  United  States  Exploring  Expedition,  mStet 
the  command  of  Captain  Wilkes.)  The  presence  of  fluorine  ih  the 
solid  parts  of  polyjHfers  reminds  us  of  the  fluorate  of  lime  in  tha 
bones^  of  fishes,  according  to  the  experiments  of  Morechini  and  (Jay 
Lussac  at  Rome.  Silex  is  only  found  mixed  in  very  small  quantity 
with  fluorate  and  phosphate  of  lime  in'  <3oral  stocks ;  but  a  coral-. 
animal  allied  to  the  Qom-coral,  Grray'a  Hyaloneina,  has  an  axis  of 
pure  fibres  of  silex  resembling  a  queue  or  braided  tress  of  hair. 
Professor  Eorchhammer,  who  has  been  lately  engaged  in  a  thorough 
analysis  of  .the  sea- water  from  the  most  difierent  parts  .of  the  globe^ 
£iidff  the  quantity  of  lime  in  tke  ^Sisfi\>\^^\i  ^<<^  leinarkably  small; 
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beiii^  anij  243  parts  4n  ten  thousand^  while  in  the  GiJi^at  if 
amoanliB  to  B71  parts  in  ten  thbiuand.  He  is  disposed -td  ^tribute 
•l^is  ^iffue^ice^to.  ihe.many  .ooral-banks  among  the  Week  Indian 
Isl^&dSy  ifidoh  apjtropriate  the  liine,-  9nd  loiter  the  per  ee^tage 
remaioing  in  |he  sea-wsiter. .  (Report  of.  the  16th  Meeting  of- the 
BritisfaL  Association  for  ihe  Adyanoement  of  Science,  held  in  1846, 
p.  91v)  \    ^  . 

.Charles  Dafwin  has  developed  in  a' very  ingenions  manner  the 
probable  genetic  ccmnection  bet?reen  Ringing  or  shore-reeft,  island- 
encir<4iiig*i^ee&,  and  lagoon-islands^  u  e.  .nanrow  ring-shaped  reefs 
enclosing/interior  lago(m&  According  to  his  Views,  these  three 
varieties  of  form  are'dependMit  cm  tilie  .oscilkting  condition  of  tiie- 
bottom  of  the  sea,  or  on  periodic  elevations,  and  subsidences.  The 
hypothesis  whicl|.luU9  been  several^  times  pot  forward,  according  to 
whi^  the  closed  ring  oriMurakr  £nrm  of  the  'Coral-reefii  in  Atolls  or 
Lagoon  jblands  markei  the-  configoratioQ  of  a  submarine-  volcano, . 
the '  structqre  havmg  b^en  raised  on' the  margin*  of  the  crater,,  iis 
opposed  Jl^ J  their  great  dimensions,  the  diameters  of  many  of  them- 
being  30,  40,  and  sometimes  ^ven-BO  geographical  miles.  Our 
fire-emitting  mountains  have  no  such  craters;  and  if  we  would 
compare  the  lagoon,  with  its  submerged  interior  and  nairow  en^ 
closing  reef,  iio  one  of  the  annular  mountains  of.  die  moon,- we  must 
not  forget  that  those  lunar  mountains  are  not  volcanoes,  but  walU 
surrounded  districts.  According  to  Darwin;  the  process  of  forma- 
tion is  th'e  following:  He  supposes  a,  mountainous  island,  sur- 
rouji^ijed  by  a  c<»^-reef  (a  ^^  frii^ging  reeC  -  attached  to  the  shore), 
to  undergo,  oofhsidence :  the  ^^  fringing  ;i«ef'-'  which  subsides  with 
the  island  is  continually  restored  to  its  level  by  the  tendency  of  the 
coral-animals  to.  regain  the  surface  of  the  sea,  and  becomes  thus,  as 
the  island  gradually  sinks  and  is  deduced  v^  »ze,>  first  an  ^'encir- 
cUng  reef  at. Isome  distance .firpm  the  included  islet,  and  subse- 
quently, when  the  latter  has  entirely  disappeared,  an  Atoll.  Ac- 
cording to  this  view,  in  ^riuch  islands  ftre  regarded  as  the  culmi-, 
nating-  points  of  a  submerged  land,  the  relative  positions  of  the 
different  coral  islands  would,  disclose  to  us  that  which  we  could 
hardly  learn  by  the .  spundingr  line,  ccmceming  the  configuration  of 
the  land  which  was  ribpve  the  snifi^e  of  tbd  eea  «.\»  axL^e^i^x  ^^^^ 
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The  entire  elueidatiDn  of  this  attractive  sabjeot  (to  ihfi  oomMMstion  of 

ydd(^^  irith  -the  migrations  t)f  plants  and  the  d^hsion  df  Taoe»  of 

men  attention  was'  called  at  th&  ctoimenoement  of  the  -present 

note)  can  only  be  hoped  for  when  inquirers  shall  have  sacceeded  xA 

obtainmg  greater  knowledge  than  is  now  possessed  of-  tbe-deptii  and' 

the  ntfture  of  the  rocks  on  which  the  lowest  strata  of/the  tiead 

corals  rest. 

-  >   ■ 
.     (»)  p.  232.—"  Traditumsi)/  Spi^mothrace."    , 

•  Biodoms  ;.has  preserved  to  us  iihis  -  renuurkable  tradition,  -the 
psobabilitj  of  which  renders  it  in  the  eyes  of,  the  geologist  alinost 
equivalent  to  a  historical  certainty.  The  Island  of  Samothraoe, 
fbnkierly  called  also  jfithiopea,  I^urdania,  Leucania-or^Leuoosia  in 
ihe  Scholiast  to  Appollonius  RhodiuS;  and  which'.was  a-seat  of  the 
ancient  mysteries  of  the  Gabiri,  was  inhabited  by  the  remains  of  an 
an^nt  natioii,  several  words  of,  whose  langoager  were  preserved  to 

-.  a' later  period  in  the  ceremonies  accompanying  sfu^rifices.  The 
situation  of  this  island,  opposite. to  the  Tfaracian  Hebrus  and  nWur 
th^  Darda^nelles,  rendeis  it  not  surprising  that  a  more  detiiiled 
.tradition  of  the  catastrophe  of  the-  breaking  forth  of  the  waters  of 
the  Eu^ne  should  have  be^n  preserved  there.  -  Kites  w<ere  per- 
formed at  altars  supposed  to  mark  the  limits  c^  the  irruption  of  the 
waves;  and  in  Samothrace,  as  well  as  in  Bceotia/a  belief  in  the 
periodically  reeurryig  destruction  of  mankind  ^a  beliei^  which  was 
also  found  among  the  Mexicans  in  the'  form  of  a  myth  of  four 
destructions  of  the  world)  was  connected  with  historical  recoUec*-. 
tions  of  particular  inundations.  (Otfr.  MiQler  Greschichten  Hel- 
lenischer  Stamme  und  St'adte,  bd.  i.  s.  65  and  119.)  .  According 
to  Dipdorus,  the  Samothracians  related  that  the  Black  .8ea  had 
once  ^been  an  inland  lake,,  but  that,  being  swollen  by  the  rivers 
which  flow  into  it,  it  had  broken  through,  first  the.  Strait  of  the 
Bosphorus,  and  afterwards,  that  ot  the  Hellespont;  and  tiiiis  iong 
Before  the  inundations  spokeli  of  by  other  nations.  (Diod.  &icai, 
lib.  V*  cap.  47,  p.  869,  Wesseling.)  These  ancient  revolutions^  of 
nature  have  been  treated  of  in  a  special,  work  by  Bureau  "de  la 
JfaJle,  and  all  the  information  possessed  on  the  subject  has  been 

collected  in  Carl  von  HoffB  impotUsiX.  ^citk.)  ^\i\s^]^  Gleschiehte  der 
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aatiirliohen  YoriLndemngeil  der  Erdober^He,  th.  i.  1822^  b.  106- 
162  i  and  in  Creuzer'a  Sjxubolik,  2te  Aufl.  th.  ii.  s.  285/  318, 
lind  361.  .  A  refleX;  as  it  were,  of.  the  traditionB  of  Samothiaoe 
iq^p^min  the  '^ Sluicetheoiy^'  of  Strato  of  Lamp8aciis^«oc6rding 
to  -wluGh  tiie  swelliiig'  of  the  waters  of  the  Euxine  first  opened 
the  passage  «f  the  Dardanelles^  and  afterwards  caused  the  putlet 
ihtoo^  the  pillars  of  Hercules.  Strabo  has  preserved  to  U8>,  in  the 
Inrt  book  of  his  Geogr&pkjf  unong. critical  extracts  from  the  worics 
of  £raito6theneSy  a  remarkable  fragment  of  the  lost  writings  of 
BftntO;  presenting  views  which  extend  to  almost  the  entire  circam- 
ftfence  of  the  Mediterranean. 

«^<  Strato  of  Lamps^eos/'  says  Strabo  (lib.  i.  pp.  49  and  50, 
OpfliAib.),  ^is  even  more  disposed  than  the  Lydian  Xanthns''  (who 
Ittiid  described  impreadons  of  shells  at  .a  distance  from  the  sea)  ''to 
ezponmd  the  causes  of  the  things  which  we  see.  He  asserts  thai 
tiheiiiuqne  had  formerly  no  outlet  at  Byzantium ;  but  the  sea^  be- 
eoming  swollen  by  tlie  rivers  which  ran  into  it,  had  by  its  pressure 
C^MAed  the  passage  through  which  the  waters  flow  into  die  Propontis 
and  the  Hellespont.  He  alfiip  says  that  the  same  thing  has  happened 
to  pur  Sea  (the Mediterranean);''  ''  for  heilB^  too,  when  the  sea  had 
hetsome  swollen  by  the  riv^s  (which  in  flowing  into  it  had  left  dry 
their  marshy  banks),  it  forced  for  itself  a  passage  through  the  isth- 
mus of  land  connecting  the  Pillars.  The  proo&  which  Strato  gives 
«C  this  are,  first,  that  there  is  still  a  bank  under  water  running  from 
Europe  to  Libya,  showing  that  the  out^  and  inner  'seas  w^re  for- 
iperly- divided;  and  next  that  the  £iixine  is  the  shallowest,  the 
Gvetaa,  Sicilian,  and  Sardoic  Seas  bemg  on  the  contrary  very  deep; 
Ahe  -reason  being  that  the  Euxine  haa  been  filled  with  mud  by  the 
Biaiiy  and  large  rivers  flowing  into  it  from  the  north,  while  the  .other 
'peas  continued  de^.  The  Euxine  is  also  the  freshest,  and  the  waters 
flow  towards  the  parts  where  the  bottom  of  the  sea  is  lowest  Hence 
he  inferred  that  the'wbole  of  the  Euxine  would  finally  be  choked 
witki  mad  if  the  rivers  were  to  continue  to  flow  into  it :  and  this  is 
•already  in  some  degree  the  case  on  the  west  side  of  the  Euxine  to^ 
wasds  Salmydessus  (the  Thradan  Apollonia),  and  at  what  are  called 
by  manners,  t^  ^*  Breasts"  off  the  mouth  of  the  Ister  and  aloBg  the 
shore  jof  the  Scythian  Desert    PeihapB  theJIeini^  ^  hsaasBL^Coi 
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Lybii^'  may  once  haye  -stood  on  die  seH^Jahc^e^  bioA  caodeii'fnidi' sb^ 
these  may  explain  why  it  is  now  £ur  inland.  '  This^  Strato  thought, 
might  acconnt  for  the  celebrity  of  the  (kadie^  which  would  lie  lesB 
florprising  if  it  had  been  on  the  «eac«hore;'  whereas  its  great  (Mstuiee 
ttom  the  Qoast  made  its  present  jenown  inexplicable:  ^  Egypt,  too, 
had  beea  fdrmerly  overdowed  by  the  0ea  as  &r  aslthe  manhesof 
Pelusium,  Mount  Casios,  and  Lake  Serbonis;  for^  on  di^^ing  be^ 
lieath  the  Bur£ace;.  beds  of  sea-sand  and  sheila  are  found;  43howuig 
that  the  country  was  formerly  overflowedj  and  the'whole.  district 
oound  Mount  Casius  and  Gkrrha  was  a.  marshy  sea- which  joined  the 
gulf  of  thVBed  ^Sea.  When  our  Sea  (the  Mediterranean)  retre^itcd, 
l^e-Jla^d  was  unooyered ;  still,  However/  leaving  tiie  Lake  of  Seibo- 
nis :.  subsequently,  this  lake  also  brake  through  its'' bounds  and  the 
irater  flowed  off,  so  that  the  lake  becanie  a  jswamp.  The  baiiks  of 
Lake  Moeris  are  also  more  like  sea  than  nriver  banks/^'"An  eno- 
neously  corrected  reading  introduced  by  Gross&urd  on  iEU»oiuit  of  a 
passage  in  Str^bp,  lib.  xvii:  p.  809,  Oas.,  git^s  instdbd  of  -  Mfinris 
'^  the  Lake  Halmyris :''  but  this  laUer  lake'was^ situated iBioi'far  from 
the-mouth  of  the-Baimbe.  ^'    '        .:"       ''  ^' 

^  The .  sluic6-theory  of  Stratp  led  Eratosthenes' of  Cyrene  (the-laost 
celebrated  of  the  series  of  librarians  of  Alexandria,  but  less;  happy 
than  Archimedes  in  writing  on  floating  bDdieg)-to  examine  the  pro- 
blem of  the  equality  of  level  of  all  external  seas,-t.  e.  seas  sur- 
rounding the  Continents.  (Strabo)  lib.  i',  pp.  51-56  ;»-lib.-ii.  p.  104, 
Gasaub.)  The  varied  outlines  of  the  northern  shores  of  the.  Medi- 
terranean, and  the  articulated  form  of  the  peninsulas  and-  islands, 
had  given  occasion  to-  the  geog&ostical  myth  of  the  ancieift  land  of 
Lyotonia.'  The  supposed  mode  of  origin  of  the  smaller  Syrtis  alid 
of  the  Triton  Lake  (Diod.  iii.  53-55),  as  well  as  that  of  the  whole 
Western  Atlas  (Maximus  Tyrius,  viii.  7),  was  drawn  in  to  form  part 
of  an  imaginary  scheme  of  igneous  eruptions  and  earthquakes.-  (See 
my  Examen  crit.  de  l^hist.  de  la  G^graphie,  vol.'i.^  p.  179  >  t-  iii. 
p.  136.)  I  have  recently  touched  more  in  detail  oti  this  f^b}e<A 
(Cosmos,  bd.  ij.  s.  153;  Engl.  ed..  pp.  118-119)  in  a  passage  which 
I  permit  myself  to  .subjoin : — r      .  ^  t     -    , .    ■ 

'^ A  more  richly  v^ed  and  broken  outline  gives  to  the  northern 
/shore  of  £ke  Meditexroineaii  an  ai^^r^xAai^^  q^^t  VSqa  -wraithem  or  Xj- 


ANNQTAXI^^  AND  ABDmONS.  281 

^  ■    '    ■  '  ^ 

Uanihorey  wMeh  Bccordrng  to  Strabo  was  remarked  by'Eratosthenes. 
Tfa«  &re0  great  |>emnsalas^- the.  Iberian^  the  Italian^  and  the  ^Helle- 
nics with  theh:  sinuoud  and  deeply  indented  shores,  form,  in  combi- 
nation with  the^neighboring  islands,  and  opposite  coasts^  many  straits 
and  iialhmiises.  ;  The  configuration  of  the  continent  and  the.iiJands^ 
the  latter  either  severed  from  the  main  or  yolcanically  elevated  in 
lineS;  a^if  oyer  ldng.fissures>  early  led  to  geognostical,yiews>  respect^ 
ingeniptions/terrestnal  revolutions;  and  bverponrings  of  theswollen 
higher  Seiui  into  .those  which  were  low^.  Dhe  EaxinC;  the  Darda- 
nelles;  the  Straits  of^GadeS;  and  the  Mediterranean  with  ks'many 
ifilands,  were  well  fitted  tq  give*  rise,  to  the^view  of  such  a  system  of 
duiges:  The  Orphic  Argonaut,  who  probably  wrote  in  Christian 
times,  wove  fuitique  legends' into  hia^ong;  he  describes  the  brealc- 
ing  up  oitlie  ancient  Jiyktonia  into  several  islands,  when  '  the  dark- 
habed  iPoseidon^  being  wroth  wii^  Father  Kronion,  smote  Lyktonia 
with  the  golden  iarident.'  Similar  'phantasies^  which  indeed  -may 
often  haye  arisen-  from  imperfect  knowledge  of  geographical  circum*> 
stances,  ^  proceeded  &om  the  Alexandrian  school,  where  erudftion 
abounded,  aiid  a  strong  predilection  was  Mt  for  antique  legends.  It 
is.notneoefifsaryto  determine  here  whether  l^e  myth  (^  the  Atlantis 
broken  into  fir&gments  should  be  regarded  as  a  distant  and  western 
reflex  of  that  of  Lyktonia  (as  I  think  I  have  elsewhere  shown  to  be 
probaUe)j(  Qr  whether^  as  (Hfried  MtiUer^onsiders,  ^  the  destruction 
of  Lyktonia  (Leuconia)  refers  to  the  Samothracian  tradition  of  a 
great  flood  w^ch  had  changed  th^  form  of  t)iat  distriqt.^ 


)  jf 


.  (8)  p^  23?. — ^[JPrevents  precijpitatwn^  taking  place  from  douds" 

The  vertically-asc^diflg  current  of.  the  atmosphere  is  a  principal 
cause  of  imuiy  most  important  mi^teorolc^cal  phenomena.  When 
a  desert  or  a  sandy  p]ain  partly  .or!  entirely  destitute,  of  plants  is 
bounded  by  a  chain -of  higl\^  mountains,,  we. see  the  s^  breeze  drive 
the  d^nse  clouds  over  the  desert  without  any  precipitation,  taking 
place  before^they  have  reached  the  mountain-ridge.  This  phehome- 
noji  was  formerly  explained*  in  a  yery  inappropriate  manner  by  a 
supposed  superior  attraction  exercised- by  the  mountains,  on  the 
clouds.  The  true  reason  of  the  .phenomenon  appears  to  consist,  in 
the  ascending  (^kunn  of  warm  air  whi^h  riae&icoin.  ^^  «»sA^^^ 
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and  prisventa  ike  vesicles  of  vapor  from  Y>emg  dissolved.  .Hie  jnore 
.complete  the  absence  of  vegdtadon^  and  the  moire  Hie  sand  Is-  heated^ 
the  greater  is  the  height  of  the  donds^  and  the  less  ean  any  &11  of 
Tain  take  place.  When  the  clouds  readb  the  Vnonntains^  these  tstMa 
cease  to  operate ;  the  plaj  of  the  verticaUy^«scending  atmosphciHc 
'  current  is  feebler^  the  clouds  sink  lowef;  and  dissolve  in  rain  id  a 
coolev  stratum  of  air.  ThuS;  in  -deserts^  tiie  wa/r^  -of  rditi^  and  ii» 
obtenc^  of  .vegekttum^.Qct  and  i«act  upon  each  othec  It  'does  not 
raiu;  because  the  naked,  sandy  surface^  having  tblo  ve^taBl^  coverage 
becomes  jaore  powerfully  heated  by  the  solar  ritys,  and  thus 'radiates 
nrare  heat  ;•  and  the  absence  of  rain  ft)rbids  the  desert  being  con- 
verted into  a  steppe  or>  grassy  plaiii,  because  without  water  no  tSTguab 
detelopment  is  possible.  ..      ■' 

,(^)  p.  234.. — ^^  Jlte  ^fuiss  of  the  earth  in  solidifymg  and  pcfOpHing 

with  its  heai."  - 

If,  accordhig  to  the  hypothesis  of  the  NeptunistS;  now  Icmg*  since 
obsolete,  the  so-called  primitive  roc^s  were  precipitated  from  a  flnid, 
the  transition  of  the  crus^of  the  earth  from  a-  flmd  tio'  a  solid 
.state  must  have  been  accompanied vby  afi  enormous  disengagement 
of  heat,  which  would  in  turn  haVe  ca^ised  fresh  evaporation  and 
.fresh  precipitations.     The  later  these  pjpecipitations,  the  more  rapi3, 
•tumultuous^  and  uncrystaHine  they  would  have  been^.  -Such  a-sudden 
disengagement  of  heat  might  cause  locaP  augmentations  of  tempera- 
ture independent  of  the  iieight  of  th^  jpble  or  the  Is^tude  of  the 
place,  and  independent  of  the'  position  of  the  earth's  axis ;  -and  the 
temperatures  thug  caused  would  influence -the  distribution  of  plants. 
The"  same   sudden  disengagement  of  heat  might  alsa  occasion  a 
species  of  porosity,  of  which  there  seem  to  be  indioadons  in  many 
enigmatical  geqlogicar  phenonfUena  in  sedimentary  rocks.*   I  have 
•developed  these  conjectures  in  detail  in  a  small  memoir^  "fiber 
tirsprungliche  Porositat.'*     (See  my  work,  entitled  Versuehe  fiber 
die  chemische  Zersetafung  d^s  Luffckreises,  1799>  s.  177 ;  and  MoM's 
Joihrbticher'der  berg-  und  Hiittenkunde,  1797,  s.  284.)     Acc<?»ding 
'to  the  newer  views  which  I  now  entertain,  the  shattered  and  fissured 
earthy  with  her  molten  interior,  may  long  have  maintained  a  high 
tomperature  on  her  oxidked  «uii«kCfe,  \\i^«'^esA's«i&K?3  <sC  ^^ticm  in 
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re8|^^  to  the  «mi  anid  of  ]athnde.  Wodid  aot  the  cfimate  of:  G^- 
many  ha  wonderfoll^  altered;,  and  tkat  perhaps  for  oisntariiBd,  if  the^ 
were  o^ned  a  fissrare  a  thousatid  ^thorns  in  depth;  reaching  from  the 
shcves-  of  the  Adriatic  to  the  Bal&i  ?-  If;  in  the  present  condition 
'  of .  oar  pkkiet;  ihe  stable  equilibrinm  of  temperatiure;  fifsf  calcukted 
b)L  Fourier  in  his  Th^rie  analytiqoe  de  laehaTeur^'has  been  almost 
oompletely  restored,  bjiradiation  from  .the  earth,  into  ^paca;  and  ^ 
the  external  atmosphere  now  only  commnnioates  ^h  the  mohen 
intenor  throQgh  the  inconsiderable  openings  of  a  few  voloanoea — ^in 
the  eiurH^  state  of  thij^  numerous  olefte  and  fissures^  produced  by 
th^  frequently  recurring -corra^tions  of  the  rocky  strata  of  the 
'globo;  emitted  streams' of  heated  air  which  inkigled  with- the  atmo- 
sphere and  wbre  entirely  independent  of  latitude.  Every  planet, 
must  thus  in  its  earliest, con^tioii,  have  for  a  time  determined  Its 
own  tempi^rature;  which  afterwards  beconSes  dependent  on  the  posi- 
tion relatively  to  the  c^nbre^  bodj,  the  Sun.  The  sur&ce  of  the 
-Moon ^ also  shgws  traces  of  this*  reaction  of  the  interior  upon'  the 
emsti 


•  (")'^P'  284.—"  Tht  mountain  d&dividtes  of  the  scnUhempart  of 

-The-'  greenstone,  in  ^dbukr.  concretions  of  the  mountain  district 
of  GiianaxuatO;^  is  qwte  similar  to  that  of  the  Franconian  Fichtel- 
Oebirge.  ^  Both  form  ^teequely  shaped  summits,  which  pieS*ce 
through  «nd  oover  the  tran^tion  argillaoeojis  schists.  -  In  the  same 
mtfnner,  pearl  stone,  porphyritic  schists,  trachyte,  and  pitch-stone 
porphyry,  constitute  tOcfis  similar  in  fbrm  in^he  Mexican' mountams 
ntor  -Oinspecuaro  and-Moran,  in  Hungary,  in  BohemiA>  an$i  in 
,  NortHem  Asia.  ' 


V 


•'  («)p.  236.— "I'Ac  Dragfn^-tree  of  Orobava." 
•  This  eolosial  drag(»i-tree,  Draosena  draco,  stands  in  the  ^urden  of 
Dr.  B^nqui  in  the  stoall  town  of  Orotava,  the.  ancient  Taoro,  one 
of  the  teost  delightjy  spots  in  the  world,  hi  June,  1799,  when >e 
asc^ded  the  Peak,  of  Tenerife,  we  measured  the  circumference  of 
the  tfee,  and  found  it  nearly  48'  English  feet.  Our  measurement 
was.  takcai  severai  fcfet  above  the  toot.    Lcwex  dowi^«cA\i«sas^  \ft ^^ 
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ground^  lie  Dramade  it  nearly  79  Engli^fbel.    Sir  Oeorge-Staim- 
>ton  foond  the  cy^meter  still  as  mofili  as  *  12  feet  at  tfie  heighie  o£  10 
'  feet  above  the  ground;-    The  height  of  the  tree^  i&  not  much  a]bo>f4»  60 
English  feet.    Acoording  to  tradition^  this  tree  was  venerated  by  the 
-Ouanches  (as  was  the  ash-tree  of  Ephesus  bj^e  greeks/ t»r  ^  iha 
Lydian  plane-tree  which  Xerxes  decked  with  oniaments,  and  4he 
sacred  .Banyan-tree  of  Ceylon)^  and  at  the  time. of  the  first  expedi* 
.tionof  the  B^tbencourts  in  1402^  it  was  already  as  thick  and  as 
hollow  as  it  now  is.    Bememb^ring  4hat  'th6  Braoasna^  grows  ex- 
tremdiy  slow^,  we  are  led  to  infer  the  high  antiquity  t)f  the  tree  txf 
^Or($tava.    Bertholet,  in  his '  description  of  Teneriffe,  says^  '^Ib 
comparant  les  jennes  DragonnierS;  .voisins  de  Farbre  ^ganteisque,  1« 
caleuls  qu'on  fait^'sur  I'age  dqee  dernier  efedent  rima^na&m*' 
'  '(Nova  Acta  Acad.  L^op.  Carol.  ^a.tur9e  Curiosoryim^  t.  zui.  1827,- 
p.  781.x   ^e  dragon-tree  has  been  cultivated  in  the  -CanarieSi  apd 
in  Madeira  and  Porto  Santo,  from  -the  earliest  limes  3  .and  an  accurate 
oJTserv^,  Leopdd  von  Bnch)  has  even  found  it  wild^in  TeiasinSe^ 
ne^  Igueste.  .Its  original  -  countty,  thdref<M?e,  is  not  India,  as  had 
long  been  believed  3  nor.  does  its' appearance  in  the  OiMiari^s  contra^ 
diet  the  opinion  of  those  who  regard  tlie  Guanches  as  having  been  9n 
isolated  Atlantic  nation  without  mtercourse  with  African  or  Asiatio 
nations.    The  form  of  the  DracastLas  is  repeated  at  the  southern 
extremity  of  Africa^  in .  the  Isle  of  Bourbon,  atud  in  Ne.ff  Zealand. 
In  all  j)hese  distant  regions  -species  of  the  genus  in  question, are 
found,  but  non&  have  been  met  with  in  the  New  Continent^  where 
its  form  is  replaced  by  ^hat  of  the  Yucca.     Dracaena  borealis  of 
Aiton  is  a  true  Convallaria,  and  has  all  the  ^^  habitus'^of  that  genus. 
(Humboldt,  K^l.  hist.  t.  i.  pp,  118  and  639.)    J  have  given  a  leptfi' 
sentation  of  the  dragon-tree  of  Orotava/ taken  from  a  drawii^madB 
by  F.  d'Ozonne  in  1776,  in  the  last  plate  of  the  Picturesque  Atlas 
of  my  American  journey.     (Vues  des  Cordill^es  et  Honuniens  des 
feuples  indig^es  de  TAmerique,  pi.  Ixix.)  ^  I  found  d'Oxonne's 
di:awing  among  the  manuscripts  left  by  the  celebrated  Borda,  in  ^e 
still  unprinted  travelling  journal  entrusted  to  nue  by  the  D^t  de  la 
Marine,  find  from  which  I  borrowed  important  astronomically  dete^. 
mined  geographical,  as  well  as  barometric  ^nd  trigonometric,  notioes*^ 
(B61:  bdat  t.  i.  p.  ^B2.)    ^Vie  meaje^xvteovfsaV.s^  ^e  dragon-tree  of 
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.  ■  -  ^' 

thd  VHIa^I'miqtti  Was  made  ba  BoidaV  first  voyage  irith  "Pin^y  m 
1771j[  iiotin  his0ecoB4Tojage;m'177^,withyarel^  Ifisaflinii- 
ed-ihat  in  Hie  :eai4ier  titiies  of  the  Nonoan  and  Spanish  OotEqtLestSi 
in  t^  ld£h  eentorj;  Mass  Iras  said  at  a  small  altur  erected  in^tiie 
hollow  tnmk  of  the  tree.  IJifortnnately;  the  dragon4ree  of  Orotava 
lost  <Hm  side  o#  its  top  intheiBtoim  of  the  2r8t  of  July^lSlO.  Th^ste 
is  a  fine  and  4arge  BngHah  'copplerplate  engra^g  whidi  r^nresen^ 
tiie  |HreBen%  state  of  the.tree  ^rith  remarkahk  tmtiL  to.natnre; 

She  moniimeital  ^character  of  these  cdossal  living  Testable  foftnS; 
and  the  kind  ^^  ixnttsimee  which  Jbias  been  felt  for  ^em  among.  aU 
nations,  have  ooCaeaoned  in  modem  times  the  bestowal  of  greats 
osre  in  thetmmarieal  determinatito  of  their  age  and  the  sise  of  their 
tntiiks.  '^  The  residts  of  these!  inqniries  have  led  t&e  antJior  of  the 
isQtportani  tifMisC;  ^^  De  la  long^t^  ;des  Arbres/^  the  elder  Becan- . 
doUe^'Endliciier^  tJnger^  and  other  able  botanists^  to-consider  it  not 
improbable  th$t  the  age  of  seveial  individuld  trees  whi6h  are  still 
alive;  goes  l^k  to  the  earliest  historical  peijodS;  if  not  of  Egypt,  at 
least  of ^Greeee  and:  Italy.'  It  iff^d  in  the  BibHoth^ue  Univeiselle, 
de  Gen^vey  1831,' t.' Ixvii.  p.  50:  ^^Plnsieors  exemples  semblent 
-^onfinnei'  Fid(§e  qii'il  existe  encc^e  sat  le 'globe 'dee  i^bres  d^^e 
an^qnit^  proctigie^,  et  peut-^t^.tdm^ins  de  .ses.  demi^res  r^volur 
4aons  phyedqnes.'  Loiisqn'on  regaide  tm  arbre  cpmme  uh  agr%it 
d'antant  d'indi^dii^-sotid^s  ensemble  qu'il  p'est  d6velopp6  de  hour- 
geona  lb  sa  sor&ce^  ^n  ne  pent  pas  s'^tonner  si;  de  nouveaox  bonr- 
geone  ^ajoixtant  sans  cease  apx  anciens/  Tagr^at  qni  en  r^ulte  n'a 
point  de  -terme  n^oessaire  4  son  existence.'^  In  the  same  manner 
Agaxdh'  says:  ^^If  in  trees- there  are  prodnoed  in  each'  solar  year 
new  parts,  sor  that  the  older  hardenied -parts  are  replaced  by  new  ones 
capable  of  contacting  sap,  we  see  herein  a  iyi^  of  growth  limited 
imly  by  external  canses.''  He  ascribes  the.  shortness  of  the  li£a  of 
herbs,  or  of'  sacb'  plantis  as  are -not  trees,  ^^  to  the  |)repondejance  ^ 
the'  jHwlxuHioii  6i  flowers  and  froit  oVer  the  formation  of  leaves." 
Unfroitfdfaiess  is  to  a  plant  a  prolongation  of  life.  Endlicher  cites 
the  example  off  a  plant  of  Medicago  i^tiva,  var.  p  ver^coior,  which^ 
bluing  no  fruit,  lived  eighty  years.  (Grundziige  der  BotStflik,  1843, 
s.  10030  '  '' 

With  the  Hiagon  ^coea,  which,  notwitti^tova^g,  ^^  ^^tsJgl^  ^wbr 
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Velopment  of -iheir  doBed  yaecalar  boncBes^  mask  by  Tomoia  of  Aeir 
floral  parts  ,be  placed  in  the  same  natural  familj  witb  asporagtui  sid 
garden,  onions,  we  most  associate  the  Adansonia  (monkey  bread- 
treoj^  Baobab),  as  being  oertajnly  among  the  largest  and  oldestr^m* 
hlabitants  of  our  planet.  In  the  ^xtrj  $rst.yoyages  of  discoveiy  d 
the  .Catalans  and  Portuguese,,  the  navigatos  were  abcostemed  to  uat 
their  names  on  these  two.E^)epies  of  trees,  not  fnerely  to  gratify  the 
desire  of  handing  down  their  itfunes,  but  also  to^ieryeu  maxks-.i^ 
signs  qf  possession,  and  of  whatever  rights  nations  claim,  on  tiie 
ground  of  being  l3ie  first  disooverersv  .  The-Poitngaese^liaYigalors 
often  used  as  their  ^^  lAarco^'  or  token  of  possessioi^  the  French  motto 
of  the  In&nt  Pon  Hei^ique  tihePisooVefer.  -  Manuel  d^  Eana  j  Soosa 
|ays  in  his  Asiia  Porti^uesa  (t.  i.  cap.  2,  pp.  14  and  18} :  ^^  Era  uso 
de.loe  primeros  Navegantes  de  dezar  inscitto.  d. Motto  del  Inflate,- 
bxletU  dehien  favrcy  en 'la  dorteza  de  k)S  arlxdeiL''  •.  (Compadtorabo 
Barros,  Asia,  dec.  L  lir.  ii.  q^.  2,  t;  i.  p.  148 ;  Lasb(%  1778.)  • 
.  The  ^bove-hamed  motto,  cut  on  Ijie  bark  of  twb'€tees  by  Porkir 
guese  navigators  in  1435,  twenty-eight  yearS) •  therefore,  b^ore  thi 

.death of  the  In&nte, is  curiously  eonnected in  the  history  of  disdo^ 
teries  with- the  elucidations  to  wl^ch  the  xx>nipandQn  of  Y^spuod's 
fourth  voyage  with  that  of  Gonzalo  Coelho,.iii  1503,"  has  given  rise. 
Vespucci  relates  that  Coelho's  admiral's  ship  was  Wrecked  on-  an 
island  which  has  been,  sometimes  supposed  to  be  San  Femai^do  Nof- 
onha,  sometimes  the  Pe£^edade  San  Pedro,  and  sometimes  the  prob^ 

.l^natical  Island  of  St.;  Matthew.  This  lastruamed  island  was  diS: 
covered  by  Qurcia  Jofre  de.Loaysa,  on  the  Ibih  ci  Oetober,J[625, 
in  2j^^  S.  lat.,  in  the  meridian  of  Ca^Palmas,  almost  in -the  Qulf 

;of  Guinea.  He  remained  there  eighteen  days  at.  anchor,  ibund 
crosses,  as  w^  as  orange  trees  which. Imd  been  planted  ^d  bad  be- 
come wild,^nd  on  two  trunks  of  trees  ihscnptions  dating  back  nine^ 
years.  (Navarfete,  t.  v.  pp.. 8,  247,  and  401.)  I  haye*  exammed 
the  questions  presented  by  this  account  more  in  detail  in  my  inquines 
into  "the  tnwtworthiness  of  Amerigo  Vespucci.^  (Exam^i  jcritique  d^ 
rbist.  de  la  Geographic.  t..v.  pp.  129--132^) 

The  oldest  description  of  the  Baobab  .(Adansonia; digitata),*  is 
that  given  by  the  Venetian  Aloysius  Cadamosto  (the  real  name  was 
Alvise  da  €a  4a  Mosto),  in  1454.  -  He  found  at  the  mouth,  of  the 
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Senegal,  tranks  of  which'he  estimate  <&e  cimunfereiice  at  ijeveib. 
teen-fathbm^,  or  102  fe^t  ^8,amusio,  ypl.  i.  p.  109) :  he  might  haVe 
compared  them  'vd4h  B^ragoh^irees  which  he  had  seen  before.     Per- 
rottet'  siiyB  in  his  ^'  lElqre-  de  S^n^gambie''  (p.  76),  that  he  had  «een 
moniiej-biead  trees  i^hich^  with  a  height  of  only  about  70  or  80 
feet;  had  a -diameter  of '32  English  feet.  '  The  same,  dimensions  had 
beeii  given  by  Adanson,  in  the  account  of  his  voyage  in  1748 ;  the 
iarge^  trunks  which  he  himself  saw  (in  1749)  in  one  of  ihe  small 
Magdatlena  islands  near  Qhpe  de-Yerde;  and  in  the  vicinity  of  the 
mputh  of 'the  Senegal  Kver;  were  from  26  to'  28 }  English  feet  in 
diameter,  with  ^-h^ghtof '  little  more  thajl  70  feet,  and  a  top  about 
180  feeir  broad;  but  he  adds  at  the  same  time,  that  other  ^rayellers 
had  fbnnd  trunks  ^f  neaply  3^  English  feet  diamet^.     French  s^d 
Batch  sailors  had  out  their  hained  on  the  tre^  seen  by  Adanson,  in:, 
letters  half  arfoot  long;  the  dates  added  to  the  names  ish^wed  these 
inscripiiens  to  be  all  of  the  16lh  century,  except  one  which  belonged 
to -die  15th.    (In.  Adanson's  ^^  Families  des  Plantes/'  1763,  p.  i.  pp. . 
ccxV.'-ccxviii./it  stands  as  the  14th  century,  but  this  is  doubtless  an 
error  of  inadvertence.)  "'IVom  the  depth  of  the.  inscriptions,  which 
Wer^f450vered.with  new  layers  of  wood,  and  froni  the  comparison  of 
Ihe'thictmessof  different  trunks  of  the  sam^  species  in  which  the 
r^latiim  age  of  the  trees  was  ktown,>Adansbn  computed  the  probable 
age  of  the  larger  trees,  and  found  for  a  diameter  of  3^  English  feet 
6160  years.     (Voyage  au  Senegal,  1757,  p.  66.)    He  prudently 
adds, (I  do  not. alter  his  curious  orthography) :  '^Le  calcul  de  Faje 
de  chake  couche  .n*a  pas  d'exactitude  g^ometrike."     In  the  village^ 
of  Gi^and  Qalarques,  also  inSenegambia,  the  negroes  have  Qxna*, 
mented  l£e  entrance  of  a.  hollow  Baobab  tree  with  sculptures  cut  out - 
of  the  still  fresh  wood ;  the  interior  serves  for  holding  meetings  in 
which  (ibeir  interests  are  debated.     Such  a  hail  of  the  assembly  re-, 
'minds  one  of  ijie  hollow  or  cave  (specus)  of  the  plane  tree"  in  Lycia, . 
in  whioh  Lucinius  Mutianus,whQ  had  previously  been  consul^  feasted 
with  twentyone, guests.    Plino  (xii.  3)  assigns  to  such  a  cafvity  in  a 
hollow  tree  the  somewhat  large  allowance  of  a  breadth  of  eighty 
B<5man-feet.     The^  Baobab  was  seen  by  R6n6  Cailli6  in  the  vall^  of 
the  Niger  near  Jenne,'-by  Caillaud  in  Nubia,  and  by  Wilhehn  Peters 
along  the  whide  ^ast^  coast  of  Africa  ^where  it  is  called  Mulapa, 
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i.  e.  Nlapa-tree,  more  properly  Muti-nlapa)  .as  &r.  as  Lonrento 
MarqufiSy  almost  to  26^  of  S.  lat  Ait^ouglv  Cadamosto  §aid  jm  the 
16ih  century  ^^  eminentia  non  qaadra.t  magnitudiia/'  and-altheB^ 
Golberrj  (Fragmens  d'un  Voyage  en  Afpque^  t.  ii.  p.  92}  found-in 
ibiA  <^  Valine  des  deuz  Oagnacks?'  thinks  whieh^  with  36  ^biglish  feet 
diameter  near  the  ropts,  were  pnly  64  Ei^lish  &et,  hlg^  yet  thifi 
great  disproportion  between  height  and  thickness  must  net  be  xe^ 
garded  as  general.  The  learned  traveUer  Peters  r^masks;  tbait  ^^?eiy 
oU  trees  lose  height  by.  the  gradual  decay  of  the  top,  while  they, 
continue  to  inc9:ease  in  girth.  On  ^  east. coast  of  Afdoa  one- seed 
mot  iinfre<{aently  trunks  of  little  more  than  t^  feet,  diameter]^  i^aeh 
a  height  of  69  En^sh  feet''  .    .  •    .   ^     '^  * 

Jf;  according  to  what  has  been  said^  the  bold  €»Ertin|atioo£!  of  Adan: 
49on  and  Perottet  asagn  to  the  Adanscmias  measused  by  tkem  ah  age 
of  firom  5150  to  6000  yearS;  which  would  make  tb^m  ootempora'. 
'  neons  with  the  epoch  of  the  building  of  the  Pyramids  or  even-vi[itb 
t£at  oi  Menes;  a  period  when  the  constellaiien  of  the  Southern  Cross 
was  8tiU  visible  in.Northern  Germany  (Cosmos/ bd.iii.  s.  402  and 
487;  Eng.ed,  p.  293,  and  pote  146)^  on  the^other  handj,  the  more 
^  secure  estimations  made  &pm  the  annual  rings  of  tirees  in  o^  noctbiera 
temperate  zone^  and  from  the  ro^o  which  has  been  found  to  subsist 
between  the  thickness  of  the  layer  of  wood  and  the  time  of  growth; 
give  U9  shorter  periods.     Decandolle  finds  as  the  result  of- his  u^qui- 
riieS;  that  of  all  European  specjes  of  treeslhe  yew.is  that- which  attaitiB 
the  greatest  age.     He  assigns  to  the  yew  (Tazus  Jbaocata)  of  Bnk 
Ix^e,  in  the  county  Of  Kfent,  thirty  centuries|  to  the  .Scotch  yew. 
of  JFortingal;  from  twenty-five  to  twenty-six;  and  to  those  of  jOyow- 
hurstiu  Surrey,  and  Eiponin  Yorkshire,  respectively,  fourteen  and 
a  half  and  twelve  centuries.     (Decanddlle,  de  la  Icmg^vit^  des  arfareSy 
p.'  65.)     Endlicher  remarks  that  the  age  of  lanother  yew  tree,  -in.the 
churchyard  of  Grasford,  in  North  Wales,  which  measures  ^  En^ish 
feet  in  circumference  below  the  branches,  is  estimated  a(tl4dOY)9ar8, 
and  that  of  a  yew  in  Derbyshire  at  2096.  years.     In  Litl^uaniax  lime 
trees  have  been  cut  down  which  were  87  English  feet  in  circum- 
ference, and  in  which  815  annual  rings  have  been  counted/'     (Endr 
licher,  Grundziige  der  Botanik,  s,  399,)     In  the  temperate  zone  rf 
the  southern  hemisphere^  some  species  pf  Eucalyptus  a^^tnn  an.  enor- 
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moitaus  giFth^a&d  ai  tbey  also  leack  to^  great  stature  (abover^SO  Paris, 
245  EngkLsh,  feet);  thejare  gingalaiiy  ocmtrasted  -with  dor  yew  trees, 
whose  great  dimension  is  in.  thickness  only.  Mr.  Backhouse  found 
in  Bo^u  BiEiy/on  the.  coast  of  Yan  Diemen  Land,  trunks  of  Eucar 
lyptus- which  measured  70- English  feet  round  the  trunk-  near  the 
grotindy  and- five  feet  higljer  up  50  English  feet  (Gould,  Bkds  ot^ 
iAustralia,  YoLn.  uitrod.  p.  'XVt) 

«  .1^  Is  fiot,  as  is  commonly  stated,  Malpighi,  but  the  ingeiuous 
Mieheli  Montaigiie^  who-  has  ihe  merit  .of  having  been  the  first,  in 
15^l„  in  hia  Voyage  en  Jtalie,  to  notice  the  reliction  of  the  annu^ 
rings  to  the  age  of  tl)e  tree.  -(Adrien  de  Jussieu,  Couis.  41^mentaure 
de  Botanique,  1840,  p.  61.)  A  skilful  artist,  engaged  in  the  ppe^ 
pazation  of  astrcm'omicaj!  instruments,  had  caHed  the  attention  of 
Montaigne  to  the  annXial  rings-;  and  he  also  maintained  that  the 
iings  were  narrower,  on  the  north  gid&of  the  tree.  Jean  Jacques 
Rousseau  had  the  same  belief;  and  his  Emile,  if  he  loses  himself  ^ 
a  forest,  is  U>  direct  himself  by  thef  indications  aSbrded  by  the  relv 
tive  thiokne^s  of  the  layers  of^wood.  .  More  recent  observati6ns  on 
^6  anatomy,  of  plants  4»ach  us,  hoover,  that  both  the  acceleration 
and  alsd  the  retardation  or  intermission  of  growth,  or  the  yarjring 
produotioii  of  circles  of  ligneous  .fascicles  (annual  deposits^  .from  thQ 
.  Cambium  cells,  depend  olv  infiuencea.  which  are  wholly  distinct,  from 
the  quarter  ef  the  heavens  towards  which  one'^  ^de  of  the  annual 
rings,  is  turned.  (Kxmth,  Lehrbuch  der  Botanik,  1847,  t.  i.  s.  146 
and  164 ;  Lu^dJeyj  Introduction  to  Botany,  2d  edition,  p.  75.) 

Trtes  which  in  individual  cases  attain  a  diameter  of  more  than 
twenty  feet,  and  an  age  extending  to  many  centuries,  belong  to  tiie 
most  different  natural  families.  I  may  name  here  BaobaJ^s,  Dragon- 
trees,  some  spedeaof  Eucalyptus,  Taxodium  disticum  (Bich.),  Phius 
Lambertiana  ^Douglas),  Hymen^aacourbaril,  Oaesalpiniese,*  Bombsix, 
Swietenia  mahagoni,  the  Banyan  tree  (Ficu^-  seligiosa),  LiriodendrO;i 
tuUpiferaf^Platanns  orientalis,  mi  pur  limes.  Oaks,  and  Yews* 
The  Qelet>rated  Taxodium  distichon,  the  Ahuahuete  of  the  Mexicans 
(Gupressus  disticha  Linn.,  Schubertia  (fistlcha  Mirbel)^  at  Santa  Ma- 
nifk  -del  Tule^  vp.  tho  state  of  Oaxaca,  has  not  a  4iameter  ef  57,  aa. 
Decandolle  says,  but  of  exactly  38  French  (40i  English)  feet. 
(M4ihlenpf(Mdt;^  Versuch  einer  getteuen  Schilderung  der  Republik 
25  '     •"  '        '    '.   "  " 
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Mexico^  bd.  i.  s:  158.)  The  two  fine  AhuahueteB-nearCliApiiliepeOy 
Whicli  I  hare  often  seen^  and  which  ard  probably  the  Bomviiif  lem- 
nanta  of  an  addent  garden  or  pleasnre-gnrand  of  MonteKoma^  me^ 
mire  (according  to  Bnrkarf  8  account  of  his  fraVels^  bd.  i.  e:  268'/a 
work  which  otherwise  contains  mnch  information)  only  36  and  38 
Sngfish  feet  in  circnmference  |  not  in  dianieter^  as  has-  often  been 
erroneously  asserted.  The  Bnddhists  in  Oeylon  yenerate  the  gigaaiie 
trunk  tf  the  sacred  fig-tree  of  Anonrahdejpoiirar.  The  Indian  f^^tree 
or  Banyan^  of  which  the  branches  tak^  root  i^onndAeparent  st^; 
fi)rming,  as  Onesicritus  well  described^  a  leafy. canopy  pesemfoling  a 
nanjr-pillateid  tent,  often  ivttidn  a  thickness-  of  28  (29^  Ei^lid)  feet 
diameter.  (Laissen,  Indisohe  Alterthuinskonde,  bd.  i.  s.  260.)  Ob 
'the  Bombax  ceiba/see  early  notices  of  t^e-tinie.of  ColiuAbns^ m 
Bembo's  Historiae  Venetae,  1551,  fol.  88,  ., 

Among  oak-trees^  of  those  which  have  been  accurately  mea- 
STured/the  largest  in  Europe  i^  no  doubt  that  near  l^e  towfi  d 
Saintes,  ih  the  Departement  de  la  Charente  Liferieure,  on  the  poaiil 
to  Cozes.  This  tree,  which-  is  60  (64  English)  feet-  high,  has  a 
diameter  of  27  feet  8}  inches  (29}  English^ feet^neaar  the  groimd; 
21}  (almost  23  English)  feet  five  feet  higher  up(  and  where  Ae 
great  boughs  commence  6  Parisian  feet  (6  feet  5  inchea  English). 
In  the  d^ad  part  of  the  trunk  a  little  chamber  has  been  's^ratiged, 
from  10  feet  8  inches  to  12  feet  9  inches  wide,  and  9  feet  8  indies 
liigh  (all  English  measure),  with  a  semi-circular  bench  cut  out  of 
the  fresh  wood.  A  window  gives  light  to  the  interior,  so  that  flie 
sides  of  the  chamber  (which  is  closed  with  s,  door)  are  clothed  with 
ferns  and  lichens,  giving  it  a  pleasing  appearance.  Judging  by  Ae 
size  of  a  small  piece  of  wood  which  has  b^en  cut  out  •  above  the 
Hdor,  and  in  which  the  marks  of  "200  annular  rings  have  been  Counted, 
the  oak  of  Saintes  would  be  between  1800  and  2000.  years  old.  (A4- 
nales  de  la  Soci^t^  d' Agriculture  de  la  Rochelle,  1848,  p,  380.) 

In  the  wild  rose-tree  of  the  crypt  of  the  Cathedhd  of  fiildeshdiB) 

said*  to  be  a  thousand  years  old',  it  is  the  root  only,  arid  not  tl» 

stein,  which  is  eight  centuries  old,  according  to  accurate  informatKO 

derived  from  ancient  and  trustworthy  original  documents,  for  ti* 

inowledge  of  whidi  1  am  iudeb^fed  tn  the  kindness  of  Stadtgerichte" 

Aissessbr  Bomer.    A  l^geuii  <iOTaifecXie»  ^^  w^^'ct^^wJsk-^  yow  xaa* 
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1^  like  &8t  founder  <^  the  cathedral^  Ludwig  the  Pious;  and  pi 
engilial  document  of  the  -11th  eentoiy  sa^,  -'^thai  when  Bishop 
Hesilo  lebuilt  the  cathedral  which'  had  been-  burnt  down,  he  enclosed 
the  roots  of  the  r(^-tcee  with  a^yault  which  still  exists^  raised  upon 
iiuS  vault  the  crypt,'  which  was  re-consecarated  in  1061^  and  spread, 
out  the  branches  of.  the  rose-tree  upon  ^e  walls."  The  stem  nc^ 
liying  is  264 -feet  high  and  about  two  inches  thick,  and  the  outq>read 
|»raiiches  coyer  about  32  feet  of  thd  external  wall'  of  the  e^ten^ 
ciypt;  it  is  doubtless  of  considerable  antiquity,  and  well  deserving 
of'  the  celebrity  which  it  has  gained  throughout  Gtermany. 

If  'extra<»rdiuary  development  in  point  of  size  is  to  be  regarded 
as  a.prQOf -of  long-continued  organic  life,  particular  attention  is  due 
to  one  of  the  thalassophytes  of  th^  sub-marine  vegetablib  world,  i,e,.  to 
the  £^cus  giganteus,  of  Maerocystis  pyrifera  of  Agardh.  According 
to  Oaptain  C^  an$  GreorgeForster,  this  sea-plant  attains  a  length 
pf  860  Bnglish  feet;  surpassmg,  therefore,  the  height  qf  the  loftiest 
ConifersB,  ^ven  i^at  of  the  Sequoia  gigante%  Endl.,  or  Tazodium 
sempervirens,  Hook  and  Arnott,  which  grows.,  in  Califomia.  (Dar- 
win, Journal  of  IRosearches  into  Natural  History,  1845,  p.  239 ;  and 
ipaptain  f  ita-Bey  m  the  Narrative  of  the?  Voyages  of  the  Adventure 
and  Beagle,  vol.  ii.  pi.  863.)  ,  Macarocystia  pyrifera  is  found  fi?om  64®  ■ 
aoiith  to  45®  north  ktitude,' as  f ar  as  San  Franciscagn  the  north- 
west coast  of  America ;  and  Joseph  Hooker  believes  it  .to.  extend  as- 
iax.  as  J^mtschatka.  In  the  Antarctiip  seas  it  is  even  seen  floating 
amiHig.the  pack-ice.  (Joseph  Hooker,  Botany  of  die  Antaretrp 
Yoyage  uiiderthe  command  of  Sir  James  Boss,  1844,  pp.  1,  7,  a^d 
178;  Camille  Montague,  Botanique  cryptogame  du  Voyage  de  la 
Bonite,  1846,  p<  86.)  The  immense  length  to  which  the.balids  or 
ribbands  and  the  eord^i^r  lines  of  the  cellular  tissue  of  the  M^ro- 
fSjstis  attain,  appears  to  be  limited  only  by  aq^dental  injuries. 

*  .  .  .  • 

(^)  p.  286. — '^  SpedeA  of  phoBn/ogafTums  plcmis  already  ccmtained 
,.         .  •.         •  in  herbarivms." 

We  nrdst  oare&Uy  distinguish  between  three  different  questions :. 
How. many  species  of  pl^ts  are'described  hi  printed  works?,  hoy^ 
jpamy  have  been  discovered,  i.  e,  are  contained  in  h^bariums,  thou^ 
withoui  being  dettJEribed  ?  how  inany  acQ  piob8^\^  Q^s^a^s^sm,  ^sql  ^^ 
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glol^?  Mdiraj's- edition  of  theLiimean  ffysfem  contaiius^  ihdad- 
ing  cryptogamia,  only  10,042  species.  WiDdehow,  in  his  edition  of 
the  Spedes.  Plantarum  between  the  years  "1797*  and  1807,  had 
ab^ady  described  17,457  phaenbgamdns  species  (from  Monandria  id 
Polygamia  dicefeia).  If  we  add  3000  cryptogamous  species,  W 
obtain  the  number  which  Willdenow  mentions,  viz.  20,000- apecies. 

More  recent  researches  have  shown  hoV  touch  this  estimation  of  the 

- 

number  of  species  described  and  contained  in  herbariums 'fiEjls  sEort 
of  the  truth.  Robert  Brown  counted  abovfe  87,0d0  pbsenOgamoiis 
plant^.  (Geneial  Remarks  on'the  Botany  of  Terra  Australis,  p.  4.) 
I  afterwards  attempted  to  give  the  geographical  distribution  (in 
different  parts  of  the  ^earth  abready;  explordd)  of  44,000  pHsehoga- 
mous  and  cryptogamous  plants.  (Humboldt;  de'^tributione  geo- 
graphica  Plantarum)  p.  23.)  Decandolle  found^  "in  comparing.  Prf- 
soon's  Enchiridiuin  with  his  Univerfii^l  System  in' 12  several  families^ 
^at  the  writings  of  botanists  and  lEuropean  herbant^nd  ^en 
together  might  be 'assumed  to  contain  upwards  of  56,000  species' o^ 
plants.  (Es^i  ^ementaire  de  G^graphie  botaniqud,  p.'  62.)  If 
w6  consider  how  many  species  have  since  that  period  been  desvSrib^ 
by  travellers — (va^  expedition  alone  furnished  3600  ef  ■  the  63(K) 
collected  species  of  the  equinoctial  zone)— and  if  we  remember  that 
in  air  the  botanical  gardens  taken  together  there  are  certainly  aboi^e 
26)00p  phasnogamous  plants  cultivated,  we  *hall  easily  perceive  how 
much  Decandolle's  number  falls  short  of  the  truth.  Completely  un- 
acquainted as  we  still  are  with  the  larger  portions  of  thfe  interior  of 
South  America^-(Mato-Grosso,  Paraguay^  the  eastern  declivity  df 
the  Andes,  Siant^  Ouz-  de  la  Sierra,  and  alL  the  countriiBS  between 
the-  Omoco,  the  Rio  Negro,  the  Amazons,  and  Puruz)-T-of  Africa, 
Madagascar,  TBomeo,  and  Central  and  Eastern  Asia-^the  thoilgbt 
rises  involuntarily  in  the  mind  that  we  ipay  not  yet  know  the  third, 
of  probably  even  the  fifth  part  of  the  plants  existing  on  the  earth! 
Dr^ge  h^  collected  7092  species  of  phaeuoganfous  ptots  in  South 
Africa" alone.  (See  Meyer's  pflanzen  geographische  Documente,  s. 
5. and  12.)  He  believes  that  the  Flora  of-  that  district  consists  of 
more  than  11,000  phaenogamous  species,  while  on  a  surface  of  eqnal 
area  (12,000  German,  or  192,000  English  square  geographical  miles) 
von  Kpch  has  described  in  Germany  or  Switfirerland  8300,  and  Be- 
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fsaMdoSltmV^^  I  would  also 

fecaU  Ibhat  eirei^  now  bow  Oienera  (some  eyen  consisting  of  tall 
finrest  "trees),  are  being  discbvered  in  the  small  West  Indian  Islands 
whiph  liave  l^neen  visited  by  Europeans  ior  throQ  centuries^  a^nd  ii| 
£he  Yicmity  oi  large  commercial  towns.  These  considerations,  ^bicb 
I  propose  to  develop  in  fmrth^r  detail  at  the  dose  of  the  present 
annotation^  make  it  j^bable  that  the  actual  number  of  species 
exceeds  that  spoken  of  in  the  old  myth  oi  the  Zend-A76s.ta,  which 
says  ihsi  ^  the  Primed  Creating  Power  called  forth  from  iiie  blood 
of  the  saoired  bulL120,000  different  forms  of  plante !"  .    -  . 

If,  then,  we  cannot  lo(3i[  for  any  dirept  scientific  solution  of  the 
questlpn  of  how  many  forms  of  the  vegetable  kingdomr— including 
l^nfless"  Cryptogamia  (water  Algas,  fi^iguses,  and  lichegis),  Ch^racesd, 
Hver-worts,  mos^  Marailacead,  I^copodiacese,.and  feiiis — exist  on 
the  dry  land  and  in  the.  ocean,  in  the  pi^esent  state  of  iiie  organic ' 
Ijih  of  our 'globe,  we  may  y^t  attempt  an  approximate  method  by 
which,  we  may  fii^d'spme  probable  '< lowest  limits''  or  numeiioai 
Bdinima.^  Sipjce  1815, 1  haye  sought,  in  aiitl^netical  c(xisiderations 
relating' to  the  geography  of  plants,  to  examine  first  the  ratios  "which 
the  number  of  species  in  the  di%ent  nattoal  fiwuKes  bear  to  thi 
^ntioe  jnass  of  the  phseno^unous  vegetation  in.  countries. where  the 
latter  is  Sufficiently  well  known.  Epbeft  Brown,  the  greatest 
botanist  ataaong  our  cotempqraries,  had  previously  deteimined  the 
numerical  proportions  of  the  leading  divisions  of  .the  vegetable 
kingdom;  of  Acotyledons  (Agamas,  Cryptoganuc  or  cellular  pla^its) 
t(fMIIofyledons.  (Phanerogamic  or  vascular  plants),  and  of  Mono- 
cptyledonous  (Endogenous)  to  Dicotyledonous  (Exogenous)  plants. 
.  Se  finds  the  ratio  of  Monj[)coiyledons  to  jDicoiyledons  in  the  tro* 
pical^ZfHie  as  1  :  5,  ^nd  in  the  cold  zones  .of  the  parallels  of  60^^  N. 
and  55°  S.  latitude,  as  1 :  %i,  (Eoberf  Brown,  General  Remarks 
<m  the  Bqtany  of 'Terra  'AustraJis,  in-  Seders'  Voyage,  vol.  u.  p. 
838.)  The  absolute  nuiuber  of  spedes  in  the  three  leading ^visioi^ 
of  the  yi^getahle  kingdom  arp  compared  together  ill  that  work 
according  to  the  method  there  l^d  do^.  I  was  the  first  to  pass 
frpm  these  lea^iing  divisions  to  the  divisions  of  the  several  £unilies, 
and  to  consider  the  ratio  which  the  numbor  of  species  of  each  family 
betups  to  the  entire  mass,  of  phsDnogan^ous  plants  belongmg  to  a  zgB9 

'  '  .     '  25*     '        •    . 
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oT  the  earth's  -Buf^BCe.  (Cm&pare  my  memoir^  entifled  ^De  distaiba- 
tione  geograp&ica  Flantamm  secundem  eoeH  temperiem  et  altifodinem 
montium,  1817;  ppi  21  41 ;  and  the  fsurther  development  of  the  sab- 
|eet  of  these  numerical  relations  given  by  me  in  the  Dictionnaiie  des 
Sciences  natnrelleS;  t.  zviii.  1820^  pp.  $22-436;  and  in  the  Anflalai 
de  Chimie  et  de  Physiqiie,  t.  xvl  1821^  pp.  267-292. 

The  numerical  relationB  of  the  forms  of  plantp^  ajid  the  laws  ob- 
served in  their  geographical  distribution^  may  be  considei%d*in  two 
^^ery  different  ways.  If  plants  are  studied  in  th^  arrangement 
according  to  natural  families^  without  regard  to  their  geo^phioal 
distribution^  it  is '  asked^  What  are  the  fundamental  forms  or  types 
of  orgiEmization  to  which  the  ^eatest  number  of  species  correspOivI? 
Are  there  on  the  entire  surfiEtfc^  of  the  earth  more  Glumaceae  than 
Compositee?  Do  these  two  orders  ma]j:e  up  between 'them  one-fourth 
part  of  the  wh^le  number  t)f  phdenogamous  plants?  What-  is  iifi 
proportion  of  Monocotyledons  to  Dicotyledons?  These* are  questtons 
of  General  Phy tology,  or  of  the  sciencd  which  InVestigates'the  orgaiu- 
aation  of  plants  and  their  mutual  c(mnection;  or  the  present  state  of 
flbe  entire  vegetable  ^orld. 

If,  on  the  other  hand,  the  species  of  plaits  whieh  have  been 
grouped  according  to  the  analogy  of  their  structure  are'  considered, 
not  abstractedly,  but  according  to  their  climatic  relations,  or  accord- 
ing to  their  distribution  Over  the  surface  of  the  earth,  we  have  ques- 
tions offering  quite  another  and  distinct  interest.  We  then  examine 
what  are  the  families  which  prevail  more '  in  -proportion  to  other 
Phanerogamae  in  the  torrid  zone  than  towards  the  polaY  circle?  Are 
Compositae  more  numerous,  either  in  the  same  geographical  latitudes 
or  on  the  same  isothermal  lines,  in  the  New  than* in  the  Old  Con- 
tincnt?  Do  the  forms  which  gradually  lose  their  predominance  in 
advancing  from  the  Equator  towards  the  Poles- follow  a  simflarlaw 

"  of  decrease  in  ascending  mountains  situated  in  the  equatorial  regions? 
Do  the  proportion'^  of  particular  families  to  the  whole  mass  of  Pha- 
nerogamae differ  in  the  temperate  «ones,  'and  on  equal  jsothemol 

'lines,  north  and  south  of  the  Equator?  These  questions  belong  pro- 
perly to  the  Geogmphy  of  Plants,  and  connect  themselves  with  the 
most  important  problems  of  meteoiology  and  terrestrial  physicsi 

The  character  of  a  laudacai^e  0T-cQ\ni\?q  \%  also  in  a  high  degree 
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depiBfldeni  on'  ihd  predominance  of  partictilar'&miHed  of  plants, 
-w^iioli  render  it  eitiier  desokte  or  adorned^  smiHng  or,  majestic. 
GraCissefl  forming  extensive  sayannahs^  Palms  and  otiier  trees  afford- 
ing food,  or  social  Coni^Bras  forming  forests,  have  powerfcdly  infln- 
•enoed.  nations  in  respect  to  their  matenaloonditiony  to  their  manners, 
to  their  mental  dispositions,  and  to,  the  more  or  less  rapid  deyelop- 
'ment  of  their  prosperity. 

-  *Li  stadying  the  geographical' distribution  of  fbrms^  we  may  eon- 
iSider  SpecieS;  geiiera,  and  natiural  families,  separately.     In  social 
plants,  a  single  Species  often  covers  extensive  tracits-of  -coniitryj  as 
ift  northern  regions  forests  of  Pines  or  Firs  and  extensive  hetfths 
(ericeta^,  in  Spain  oistus-covered  grounds,  and  in  tropical  America 
assemblages  of  the  same  -species  of  Cactus,  Cfoton,  Bratfa'ys,  or 
Baonbasa  GFuadua.     It  is  interesting 'to  examine  thes^  relations  mpre 
closely,  and  to  view  in  one  case  th^'  great  multiplicity  of  individuals. 
And  in  another  the  variety  of  organic  development.     We  may  in- 
--qtdre  what  species  produces  the  ^eatest  number  of  .individuals  ^n  a 
•  partionlar'Kone,  or -^e  may  as^  Tfliich  are  the  &milies  to  ^hich,  in 
different  olunatte^,  th^  greatest  number  of  species  belong.     In  a  high 
noi^em  region,  where  the  Compositseand  the  Ferns  are  to  the  "Bum 
of  all  the  pjisenogamous  plalQts  in  the  ratio  of  1' :  13  and  1  ■:  25 
.(t.  €,  where  these  ratios  are  found  by  dividing  the  sum  total  of  all 
the  Phanerogams^  by  the  number  of  Species  belonging  to  the  family 
ckP  Compositse  or  to  that  of  FiliCes  or  Ferns),  it  may  nevertheless 
happen  that  a  single  species  of  Fern 'covers'  ten  times  more  ground 
than  do.all  the  species  of  Compositfli  taken  together.     In  this  cstse 
Ferns  priBdominateover  Compositae  by  their  mass,  or  by  the  number 
of  individuals  belonging  to  the^jSiaijie  species  of  Pteris  "or  Polypo- 
dinm;  but  they  do- not  so  predominate  if  we  only  compare  the 
iiumber  of  the  different  specific  forms  of  Filices  and  Compositse 
.  with  die  sum  of  all  the  phse^ogamous  plants.     Since,  then^  multipli- 
cation of*  plants  does  net  follow  the  same  law  in  all-epecies,-^that'is 
to  'sayj  all  species  iio  not  produce  the  same  number  of  individuals,— 
'therefore  the  *  quotient*  given  by  dividing  the  sum  of  the  phaeno- 
gamous  plants  by  the  number  of  species  belonging  to  one  family,  do 
not  sufi&ce  by  themselvesio  detiermine  the  character  of  the  landscape, 
OP  the  physiognomy  which  Nature  assunieB  \tx  ^et«ti\»Tfc^^«»<^*l^^ 
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earth.  K  ike  attentiQii  of  the  tr99:elling  botanisi  is  6DgEi|^  )^  the 
frequent  repetition  of  the  same  speciee^  their  mam,  and  the  luur 
formity  of  vegetation  tiins  prodjooed,  it  is  ei^en  more  amated  by  the 
rarit  J  or  infrequeney  of  serveral  other  speoies  which  are  valuable  to 
mankind.  In  tropical  re^onSi  where  the  BubiaieesSy  MyrtaoeeD; 
L6gnnii|io68B;  or  TerebinthaoeaS;  fimn  fiirests,  one  is  ■frfin«*ifffr^  to 
find  the  treer  of  Cinchona,  partiookr  species  of  Swietenia  (Haho> 

.gany),  HaDmatoxylon,  Styraz,  and  balsamic^  Myroxylun,  bo  spazii^y 
distributed.  We  had  occasion^  on  the  decliyitijes  of  the  l^igh  plum 
of  Bogota  and  Popayan,  and  in  the  countiy  round  Loz^  in  descend- 
ing towards  the  unhealthy  valley  of  the  Catamayo  and  to  the  Ama- 
lons  Eivcr,  to  remark  the  manner  in  which*  the  trees  which  fiimisE 
the  precious  fever-bark  (species  of  Cinchona)  are  /ouhd  singly  and 
at  considerable  distances  from;  each  other.  The.^Dhina  Hunters, 
Oazad6res.de  CascarilUi  (the  name  giv^n.at  Loza  toJ;he  Indians  and 
Mestizoes  who  collect  each  yea^ .  the  most  efficadous  of  iaQ  fever- 
barksjihat  pf  the  Cinchona  Condaminea,  among  the  lonely- moon: 
tains  of  Caxanuma,  Uritusinga;  and  Raynisitana),  dimb,  j;^ot  withoat 
.peiil,  to  the  summits  of  the  loftiest  forest  -trees  in  order 'to'gain  a 
wide  pro^pect^  and  to  discern  the  solitarily  scattered  slender  aspiring 
trunks  of  the  trees  of  which  they  are  in  search^  and  which  they 
recognize  by  the  shining  reddish  iiint  of  their  large  leaves.  The 
mean  temperature  of  this  important  forest  region^  situated-  in  4°  to 
4i°  S.  lat.  and  at  an  elevation  of  about  6400  to  8000  English  feet, 
is  from  12  J**  to  16°  B^aumur  (60°-2  to  68°  F4abr.).  (Humboldt 
and  ISonpland^  PlaQtes  ^uinoxiales^  t.  i.  p.  38^  tab.  10.) 

In  considering  the  distribution  of  species,  we  n^^ay  also  .proceed, 

.  without .  regard  to  the  multiplication  of  individual^,  to  the  masses 
which  they  form  or  the  space  which  they  occupy,  and  may  simply 
compare  together  the  absolute  number  of  species  belonging'  to  a 
particular  family  in  each  country.  This  is  the  mode. of  cpmparisoa 
which  Decandolle  has  employed  in  the  work  entitled  Begni  vegeta- 
bilis  Systema^naturale  (t.  i.  pp.  128^  396,  439,  464^  and  610),  and 
Kiinth  has  carried  it  out  in  regard  to  the  whole  number  of  species 
of  Compositae,  at  present  known  (above  3300).  It  does  not  show 
which  is  the  predominant  family  either  in  the  number  of  species  or 

ID  the  quantity  of  individuals  a»  eiomjaxed  with  ^ther  families;  i* 
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merely  tells  Kow  Insny  of  the  secies  9f  ope  and  tlie  same  family 
are  'indigeniOfB  in  each  eonnjay  or  eaoh  'qnarter  of  the.  iforld. 
The  reooUs  of  this  method  -are  on  thie  wholes  more  exact,  because 
they  axe  obtained  by  the  careAi].  study  of  single  families  witibout  the 
necessilrf  of  bebg  acquainted  with  the  whole  number  of  the  phaner 
TOgBtnuB  beion^g  to  each  country.  The  most  varied  forms  of 
Vejim,  for  example,  are  jound  between  the  tropics ;.  it  I19  there^  in 
the-  tempered  lieat .  of  moist  aAd  shaded  places  in  mountainous 
iMands,  that  each  genus  presents  the  largest  number  of  Spfecies :  this 
variety  of  q;^cie^  m  each  genus  diminishes  in  passing  frem  the  tro- 
pical to  t£e  temperate  zone^and  decreases  still  farther  in  apprbaching' 
he^xer  tb  the  pple.  Nevertheless,  aS  in  the  cold  zone — ^in  Lapland, 
forexampte-;-tiiose  plants  succeed  best  which  can  best  resist  tfe  cold, 
so.  the*  species'of  Ferns,  although  the  ahsolute  nwmher  is  less  than  m 
France  or'Grermany,  are  yet'7'cfe^vc^iiore  nimierous' than  in  those  ' 
countries;  t.  c.  their  number  "bears  a  greater  proportion  to  the  sum 
total  of  all  die  phasn^rogainotLS  plants  of  the  country.  These  proporr 
fions  orr&tios, given jis  atovementioried  by  quotients,  are  in  France 
-and  Germany  -^  and-^Y>  ^^^  ^  Lapland  Jy.  I  published  niimeri- 
<5al  ratios  of  this  kind^ — (t.  e.'  jthe  entire  quantity  of  phaenogagious 
plants  in  each  of  the  different  Floras  divided  by  the  number  of 
species  in  each-famiLy)'-^in  my  Prglegomenis  de  distributione  geo- 
graphica  Plantisirum,  in  1817;  and  in  the  M^mojir  on  the  distribution 
6f' plants  "over  the  Earth's  surfepe,  subsequently  published  in  the 
French  latiguage,  'I  6orrected  my  pi^eviously  published  numbers-by  ' 
Robert  Brown'd  great  works.  In  advancing  froin  the  Equator  to  the 
Poles,  the  ratios  taken  in  this  manner  vary  considerably  from  the 
numbers  whfch  would  be  obtained  from  a~ comparison  of  the  dbsolute^ 
number  of  species  belongirig  to  each  family.  -We  often  find  the 
vdiue  of  th^\fraction  Increase  by  the  decrease  of  the  denominator, 
while' yet  the  absolute  number  of  species  has  diminished.  In  the 
method' by  fractions,  which  I  have  foUowed  as  more  instructive  in 
reference  to  the  geography  of  plants^  there  are  two  variables ;  for  in 
proceeding,  from  otie  isothermal  line,-  or  one  zone  of  equisd  tempera- 
ture,'to  another,  we  do  not  see  the  sum  total  of  iJl  the  phan^rn- 
'  gamsd  change  in  the  same  proportion  as  does  the  numoer  of  1 
belongitig  to  a  jmrtrcolar  family. .        ' 
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We  maji  if  we  please^  pass  firom  the  coneoderation  of  sptitdes  to 
that  of '  divisions  fonued  in  the  natural  system  of  botany  aocordi&g 
to  an  ideal  series  of  abstractions,  and  direct  onr  attention  to  Genens 
to  Families,  and  even  to  the  still  higher,  t.  e.-more  comprehensiye, 
Classes.  There  are  some  genera^  and  even  some  entire  fcniiliflpj 
which  belong  exclusively  to  partionlar  zones  of  the  Eardi's  sai6oe; 
and  this  not  only  because  they  can  only  flourish  undier  apartieiikr 
combination  of  climatic  conditions,  but  also  because  both  the  looal- 
ities  in  which  they  originated,  and  their  migrations,  have  been 
"limited.  It  is  otherwise  with  the  greater  number  of  genera  and  of 
fionilies,  which  have  their  representatives,  in  all  regicms  of  the  globe, 
and  at  all  latitudes  of  elevation.  The  earliest  investigations  into 
the  distribution  of^  vegetable- forms  related  solely  to  graieraj  w^^find 
them  in  a  valuable  wotk  of  Treviranusy  in  his  Biology  (bd.  ii.  s.  47, 
63,  83,. and  129).  ■  This  mediod  is,  however,  less  fitted  to  uffoid 
general  results  than  that  which  compares  either  the  number  of  spe- 
cies of  each  family,  or  the  ^reat  leading  divisions  (of  AcotyledbnS; 
Monocotyledons,  and  Dicotyledons)  with  Hke  sum  of  all  tl^e  phanero- 
gamaa.  We  find  that  in  the  cdld  zones  the  variety  of  fgrms  does 
not  decrease  so  much  if  estimated  by  genera  as  if  estimated  by  spe- 
cies ;  in  other  words,  we  find  relatively  more  genera  and  fiewer  spe- 
cies. (Decandolle,  Th6orie  616tnentaire  de  la  Botanique^  p.  190; 
Humboldt,  Nova  genera  et  species  Flantarum,  t.  i.  pp.  xvii.  and  1.) 
It  is  almost  the  some  in  the  case  of  high  mountains  whose  summits 
support  single  members  of  a  large  nimiber  of  genera,  which  we  should 
have  been4j>nbriinolined  to  regard  as  belonging  exclusively  to  the 
vegetation  of  the  plains. 

I-  have  thought  it  desirable  to  indicate  the  different  points  of  view 
from  which  the  laws  of  the  geographical  distribuiion*  of  plaats  may 
be  considered.  It  is  by  confounding  these  (Afferent  points  of  view 
that  apparent  contradictions  are  found,  which  are  unjustly  attributed 
to  uncertainties  of  observation.  (Jahrbucher  der  Gew&chskmkie} 
bd.  i.  Berlin,  1818,  s.  1^,  21,  30.)  When  such  expressidns  as  the 
following  are  made  use  of — ^^  This  form,  or  this  family,  diministies 
as  the  cold  zones  are  approached; — it  has  its  true  bome  in  such  or 
such  a  latitude; — ^it  is  a  southern  form; — it  predominateB  in  the 
temperate  zone;"  care  Bhoxil^  «i\.^«5%  \i^  Aaksa.  V^  ^toAe  expressly 
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whether  the  \mter  is  ^^eaJdng^of  the  absolute  number  of  species^ 
and  its  increase  or  decrease  with  the^changCL  of  httitude  5  or  Tuiieiher 
he  m^s  that  the  fiunily  in  question  preVaiis  over  other  families  of 
plants  as  compared  with  the  entire  number  of  phanerogamse  of  whick 
a  Flora  consists.  The  impresSon  of  pi>dyalence  as-convi^ed  by  the 
eje  depends  on  relative  quantity. 

Terrestrial  physics  Eav^  their  numerical  elements^  as  has*  the  Bys- 
>tem  of  the  Universe;  or  Celestial  PhysieS;  and  by  the  united  labors 
of  botanicid  travellers  we  may  expect  to  arrive  gradually  at  a  true 
knowledge  of  the  laws  which  determine  the  geographical  and  dima- 
tic  distributioltof  vegetable  forms.  I  have  already  remarked  thai 
in  -the  temperate  zone  the  Composite  (Synanther^)/and  the  Gli^ 
macese  (including  under'  tilis  laibter  name  iho  three  &nilies  of 
QnSBeSf  Cyperoidsd  a^d  Juncaoese);  mak^  up  the^  foxuih  part  of  all 
phsenogampus  plants.  The  following  numerical  ratios  are  the  results 
of  iddy  investigations. for  7  great  families  of  the  vegetable  kingdom 

in  the  sitme  temjperate  zone. 

'I  •         . 

Glumacead      {    (Grasses  alone  ^)     • 

ComposijtoB      4^  ,  *  ' 

LefguminosaB  ^ 

'    'LabiataB         ^  '  '  -  . 

*        UmbetiiferiBB  ^^        '  .  - 

.  AmentficeaB  (Capiiliferi»y  BetulinesB;  and  iSalicinesB)  ^  - 

Oruoiferse     Vv        ' 

Thefoinns  of  organic  beings  ftrein  reciprocal  dependency  on'  each 
oi)X^.  In  tiie  unity  of  nature  these  forms  limit  each  other  accordr 
ing  to  Baws^whioh  are  probably  attached  to  periods  of  long  duration.^ 
If  on  any  particular  part  of  tiie  globe  we  know  with  accuracy  the 
number  of  species  of  one  of  tih^' great  fklnilies  of  Ghimacae;  Legumi- 
nossS;  or  Oompo&ijbse;  we  may  with  a  tolerable  degree  of  proBabiliQr 
fonn  ilpproximative  inferences^  both  as  to  tiie  sum  of  all  the  phan^- 
TC^gBOisei  of. the  country^  and  also  as  to  the  number  of  species  belong- 
jmg  .(6  the  .rest  of  the  leading  fandlies  of  plants.  '  The  number  of 
OhjijpeiroidaB  determines  that  of  Obmpositaei,  and  the  number  of  Com- 
positss  that  of -liBgnminossB;  they 'even  enable  us  to  judge  in  what 
dassei  4br  orders  ti\e  Flor&s.of  countries  are  still  incomplete/ and 
teach  tiB^  9'ird  are  on  oiur  guard  ag^unisi  con{cmd^^\x>^|f^ih^t  ^^c^ 
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diffesent  syBtemB  of  yegetoti^n,  what  harvest  may  still  remain  iatev 
reaped  in  the  several  funitlies.  ,  -^'v 

.The  comparison  of  the  numeridd  rad'os  of  familiefii  in  diffenit. 
already  well-explored  zones,  has  conducted  me  to  the  recognition  rf 
laws  according  to  which,  in  proceedingfcom  the  Equator  to  the  Polefl, 
the  vegetable  forms  constituting  a  natural  &mily  decrease  or  incrense 
as  compared  with  the  whqje  mass  of  phanerogamse  belonging  to  .evdi 
zone.  We  have  here  to  regard  not  only.llie  directioif  of  the  dumge 
(whether  an  increase  or  a  decrease),  but  also  ifp  rapidiiy  pr  m^us^- 
W^  see  the  denominator  of  the  fracftion  which  expresses  the  ratio 
increase  or  decrease:  let  us  take  as  bur  example  the  beautiful  family 
of  LeguminosaB,  which  decreases'  in  going  fiom  the  eqiunoctial  zone 
towards  the  North  Pole.  K  we  find  its  pdportion  or  ratio  Jfor  Ae 
tcanii  zone  (from  0°  to  10^  of  latitude)  .at -}\f,  we  obtaiji  for  the<part 
of  the  temperate  zon^  which  is  b'^tw^en  .46°  and  52°  latitude  ^ 
and  for  the  frigid  zone  (lat.  67**  to  70°)  only  y^.  The  .dii«5ti(Hi 
followed  by  the  great  femily  of  l^eguniinosad  (increase  on  approach-, 
ing  the  Equator),  is  also  that  of  the  Rubiaceae,  the  EujJi(*biace«, 
and  especially  the  Malvaceae."  On  the  contrary,  the  Grasges  ^d 
Juncaceao  (the  latter  still  more  than  the  former)  din^inish  in  ap- 
proaching the  Equator,  as  do  also  the  Ericeae  and  Amentaceae.  The 
Compositae,  Labiatae,  Umbelliferae,  and  CruciferaB,  deprease  in  pro- 
ceeding from  the  temperate  zone,  either  towards  the  Pole  or.  towards 
the  Equator,  the  Umt^elliferaa  and  Cruciferae  decreasing  most  rapidly 
in  the  last-named  direction ',  while  at  the  same  time  in  the  t-emperate 
zone  the  Cruciferae  are  three  times  moa^e  numerous  in  Europe  than 
in  the  United  States  of  North  America.  On  reaching  Greenland, 
the  LabiataB  have  entirely  diaappeagred  with  the  exception  of  one, 
and  the  Umbelliferae  with  the  exception  of  two  species ;  the  entire 
number  of  phaenogamous  species,  still,  amounting,  .according  to 
Homemann,  to  316  species.  -        ^ 

It  must  be  remarked  at  the  same  time  that  _tHe  development  of 
plants  of  dilBferent  families,  and  the  distribution  cJf  vegetable  forms, 
do  not  depend  exclusively  on  geographical,  or  even  on  isothernisJ 
latitude ;  the  quotients  are  not  always  on  the  same  isothermal  line 
in  the  temperate  zone,  for  example,  in.the  plains  of  North  America 
and  those  of  the  Old  Continent.     Within  the  tropics  there  is  a  ve7 
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^Hpip^dble  .difference  between,  AiQericai  {ndia^  and  ihe  -West  Ooast  of 
\j^bn^  '■  The  dastribntion  of  .organic  beings  oyer  the  sixrfaee.of  the 
earUi  does  not  depend  wholly- on  thermio  or  climatic  relations,  which 
-ace  of  themselves  yery -oomplicated;  biit  also  otL  geological  causes 
^Jmost  uqbiown  to.  us,  belonging  to  the  original  state  of  the  eartih^ 
and  to  catastrophes  which  haye  not  affected  all  parts  of  our  planet 
aimnltaiipeus]^.  The  large /pachydermatous  ahinjals  are.  at  the  pre- 
sent time  wanting  in  the  New  Continent,  while  we^ still,  find,  them 
in.analogous  clunates  in^Asia  and  AMcai.,  .These  differences  ought 
not  to  dieter  vi^  from  endeayo^g  to-  search  out  the  -concealed  laws 
of  nature^. but; should  rather  stimulate  «U9  to  the  study  of  them 
through  all  their  intricacies. -.^  :"•    ■  ^ 

.  The  numerical  laws  of  the  families  of  plants,  the.  often  strij^g 
agreetpent  of  the  numbers  expressing  their  ratios,  where  yet  the 
gpecies^of  which  the  families,  consist  s^e  for  the  most  ps^.  different, 
conduct  us  into  the  jnysterioos  obscujity  ^^ch  en/yeldps  all  that  is 
connect^  with  the  fixing  of  organic^  types  in .  the  speci^f .  of.  plants 
and  ^animals,  or- with  their  original  formation  or  Creation.  -I  \fill 
take  .as  .examples  twp  adjoining- countries  which  _^haye.  both  been 
.  thoroughly  Qxjp>Iored — ^EVance  and  Germany.  •  in  .  France^  many 
species  of.Grass^^  IJpibdliferse^and  Crudferse,  Compositse,  Legumi- 
ndsse,  and  Labiata»  are  wantingi  which  are  common  ip  Germany  5 
and  yet  th^  numerical  ratios  of  these  six  great  fistmilies  are  alm.bst 
identical  in.  the  two  pounti^es,  as  will  be  seen  by  the  subjoined  com- 
parisop.      •.  -      : 


Familiolft. 

GtormUHy. 

France. 

Giraminead. 

tV  .  ••     • 

A 

Umbellifer®: 

^.:  . 

.  ^' 

Crucifer^B.- 

.•  .-.  •-^'    .-   . 

.  -^ 

OompositaeT. 

■  .     i  ..  :  • 

Tir.» 

Leguiiimos«B. 

A-    .    . 

Labiat8&w 

1                          '                                             V 

.     iV 

A 

'This  agreement  in  the  number  of  jpecie»in  each  family  compared 
to  the  whole  number  of  phdenogamous  species  in  the  Floras  of  France 
and  Germany,  Would  not  by  any  means  exist  if  the  German  species 
which  are  misidng  in- France  were  not  replaced  thfere  by  other  types 
belpn^g  to  the  sanvB  families.  Thbse  who  ar^.fotfd  of  imagininfr 
26 
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ipfadnal  transformations  ot  species/and  suppose  ^^  diffident  kinds 
of  pam>ts  proper  to  imi  -islftBdA  not  &r-  riimoyed  for  -ea^  •etiher  to: 
present  examples  of  such  a  change,  will  be  inclined  to  attnbnte  ike 
remarkable  siniilarity  between  the  two.  columns  of  figures  whidi 
hate  just  been  given,  to  a  migration  of  species  which,  having  boea 
the. same  at  first^  have  been  alter^  gradually  by  the  long-cohtinted 
action  of  climatic  causes  during  thousands  of  years,  ^  tiiat 'their 
identity  being  lost  they  appear  to  replace  .ea;6h  other.  '  'But  why  & 
it  that  our  common  heather  (Calluna  Vulgari^).  why  is  it  that'  oar 
oaks  have  -never  advanced  to  ^e  eastward  -of  the  Ural  Mountauig, 
anid  so  passed  from  Europe  to  Ncnihem  Asia?  -  Why  is  there  bo 
species  of' the  genus  Kosa  in  the  Southern  HemispheiEe,  and  why  are 
tihere  scarcely  finy  Calc^lafias  in 'the  Northern  Hemisphere^?  The 
necessary  conditions  of-  temperature  are  insnj£cient  to  exphun  thisi  ' 
Thermic  relations  s^on^  dmpot,  any  more  than  the  hypotheas  of 
migrations  of  plants  radiating  from  certain- central  points,  explain 
the  present  distribution  of  fixed  orgiiinic  forms..  Thermic,  relatioiui 
are  hardly  sufficient  to  explain  the '  Iindts  beyond  which  indivi^iuj 
species  do  not  pass,  eith'er  in  latitude  towards  the  pole  at  the  levti- 
of  die  sea,  or  in  vertical  elevation  towards  the  summits  of  momitiyns.' 
The  cycle  of  vegetation  in  each  species,  liowever  different  its  duration 
mky  be,  reqpiires,  in  order  to  be  successfully  passed  through,  a  cer- 
tain minimum  of  temperature.  (Playfair,  in  thaTransactions  of  ihe 
Koyal  Society  of  Edinburgh,  vol.  v,  180$,  p.  202;  Huinboldt,.(Hi 
the  sum  of  the  degrees  of  temperature  required- for. the  cycle  of 
vegetation  in  the  Cerealia,  in  Mem.  sur  les  lignes  isothermes,  p. 
96;  Boussingault,  Economie  rurale,  t^  ii.  pp.  659,  663,  and  667; 
Alphonse  Decandolle,  sur  leg  causes  qui  limitent  les  esp^s  v6g^tale8, 
1847,  p;  8.)  But  all  the  conditions  necessary  for  the  existence  of 
a  plant,  either  as  dijQTused  naturally  or  "by. cultivation— conditions 
of  latitude  or  minimum  distance  from  the  pole,'  and  of  elevation  or 
maximum  height  above  the  level  of  the  sea-^are  failiher  complicated 
by  the  difficulty  of*  determining  the  commencement  of  die  thermic 
cycle  of  vegetation,  and  by  the  influence  which  the- unequal  distri- 
bution of  the  same  quantity  of  heat  into  groups  of  successive  days 
md  DJgbJts  exercises  on,  the  excitability,  the  .progressive  develop- 
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ment^  and  ijie  whole  yiM  prdcess  j  ixf  all  tliis  mxEst  \fe  tutOk^i  added 
hygrometric  influence  afid  those  of  atmospheria  electnciirf  . 

Mj  iiKiirestigMipns  re^peetmg  the,  numeiioal  laws  of  the  ^iistribti^ 
tion  of  forms  ipajr  possibly  be  {4>P^ed  af  some-  future  day  yAikt 
advantage  .to  .the  different  classes  of  Botifbrad  in  the  ajumaL  creation. 
The  rich  collections  at  the  Museum  d'Histoire  Naturelle  in  the 
Jardin:  des  Plantes  at  "Ptflia,  -abeady  eontaineid)  in  1820  (according 
to  apjurozimate  estimations)^  above  56,000  phaanogamous  and^crypto- 
^unpus  plants  .in. hei:bariums/44,000  insects  (a-  number, doubtless 
too  sm^^;  though  given  ihe  by  Jjalareille),  2500  species  of  jgsh^.^OQ 
reptiles/ 4000  birdS|  and  500,manmi^iay  JBurope  has  about  80^ 
speqkfS  of  indigenous  inamm^Jda,  400  birds,  and  .30  repdl^.  In  the 
Northern  .temperate' zone,  thereforCi  the  species  of  birds  are  fivje  times 
mp;:e  numerous  than  .those  of  mammalia^  as  there  are  in  Europe  five 
time§t  a^  many  Cdmpositse  as  ,  there  are  An^ntaceas  and  Conifers^,, 
and  five  times  as  many  I^egominosas  as  there  are  Or^shide^  i^djEu^ 
]^orbiac9e>.  In  the  southern  hemisphere^  the  ratio  of  piammalia  is  in 
tolerabl^^  sttiMn^g  agreement,  l^eing  as.  1  to  4,3.  ..Birdg^  SMsid  still 
more  reptiles,  increase  in  the  number  of  ^species,  in  approadung  the 
.torrid  zone,  more  than  th^  mammalia.  Cuvier's  researches  might 
lead  us  to  believe  that  the  proportion  waS'  difGei^ent  in  the  earlier 
state  of  things,  and  tliat  many  more  manqnalia  had  perished  by  re- 
volutions of  Nature  thain  birds.  -  Latreille  has  shown  what  groups 
of  ini^ts. increase  towards  the  Pole,  and  what  towards  the  Equator.' 
lUiger  hasgi^en  the  countries  p|  38.00  species  of  birds  acQordiiig  to 
the  quartos  of  the  globe :  it  would  hjEive  been  much  mpre  instruc- 
tive if  the  sanie  thing  had.  been  done  a^cofdjngto  zones^  We  should 
fbd  little  diiOELculty  in  cgmprehending  how,  on  a  given,  space  of  the 
earth's  surface,,  the  individuals  of^  class  of  plants  or  animalsLliniit 
eacii  other's  .nuuibers,  or  how,  after  long-continued  contest  and  many 
fiuctuations.  caused  by  the  requirements  of  nourishment  and  m^de. 
ojf  -li£iei;.a'  state  of  equilibriu^i.  should  be  at  last  esitablishedj  but  the 
causes  which  have  limited  not  the  number  of  individuals  of  a  form, 
but  the  forms  themselves,  in  a  particular  space,  and  founded  their 
typical  diversity,  ai*e  placed  bepieath  the  impenetrable  veil  which -still 
conceals  from  our  eyes  ali  that  relates  to.  the  manner  of  the  first 
creation  and  commencement  of  organic  o^g^^. .  . 
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.  If)  diea,  we  wonld  attempt  to  solve  tin  qnestion  spoken  of  in  ihe 
^arly  part  of  this  dissertation,  by  giving  in  an  approximate  miomer 
the  nnmerical  limit  (le  nombse'  liinite  of  Frendh  mathenutticiliDiB)} 
wbich  the  whole  phanerogamsD  now  existing  on  -the  sor&ce  o{  ths 
earth  cannot  be  supposed  to  &11  short  of,  we  itiay,  perhaps,  findoor 
safest  gtdde  in  a  comparison  of  t&e  jQumerical  ratios  (which,  as. we 
hate  toen,  may  le  assumed  to  exist  between  the  different  &miIidB'of 
plants)  with  the  number,  of  spemes  contained  in  herbariizniS' and 
iDultiyated  in  pur  gifeat  botanic  gardens.  'I:have  said  "that  in  1820 
the  number  of  species  contained  in  the  herbariumB  of  the  Jardiii 
des  Plantes  at  Paris  was  already  estimsCted  at  56,000.  I  do  noj:  p^ 
mit  myself  to  conjecture  the  amount  which  the  he^bariui^B  of  ^Eiig- 
kncL  may  contain ;  but  the  great  Paris  herbarium,  wMch  yfBaf<mDsii 
with  much  personal  sacrifice  by  Benjamin  Delessert,  and  given  ij 
him  for  free  and  general  use,  was  stated  at  his  death  to  contain 
'66,000  species ;  a  number^^lmpst  equal  to  tlAt  which,  aklatff'tt 
}885,  was  conjecturally  aissigned  by  lindley  as  that  of  all  the  f^M^* 
.cies  existing  on  the  whole  earth.  (Lindley,  Introduction  to  Bolai^j; 
2d  edit.  p.  504.)  !l^w  hejbdriums  have  beeij^  reckoned  with  cate^ 
-afber  a  cojtnplete  and  strict  Bepara;tion,*and  jwithdrawal  of  all  mere 
varieties.  Not  a  few  plants ' contained  4n  smaller  collections  axe  still 
Wanting  in  the  greater  herbariums  which  sa^  supposed  to  be  general 
or  complete.  Dr.  Klotzgch  estimates  the  present  entire  number  of 
phaenogamous  plants  in  the  great  Royal  Herbarium  at  Schonebeig^ 
near  Berlin,  of  which  he  is  the  curator,  at  74,000  species.  . 

Loudon's  useful  work,  Hortu^  Britannicus,  gives  an  approximate 
view  of  all  the  species  which  are,  or  at  no  remote  time  have  been, 
cultivated  in  British  gardens-:  the  edition  of  1832  enupierates,  vor 
jcliiding  indigeiious'  plants,  exactly  26,660  phaenogamous  speoies. 
We  must  not  confouhd.with  this  large  number  of  plants  whieh  hive 
grown  or  been  cultivated  at  any  time,  and  in"  any  .part  of  the^  whole 
British  Islands,  the  number  of  living  plants  which  can  be  shown  at 
any  single  moment  of  time  in  any  single  botanic  garden.  In  .this 
last-named  respect,  the  Botanic  Garden  of  Betlih  has  long  been  le- 
garded'as  one  of  the  richest  in  Europe.  The  feme  of  its  extnwH^ 
dinary  riches  rested  foTmerlj.  cmly  on  uncertain  -and  approximate 
estimations ;  and,  as  my  ieAicm-\a)acff«t  «ji^  ^cv^-^^  ^1  xcuKnY  J^ 
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standing;  Processor  Ei|nth^-  hSs  josilj  r^nuurked  (in*  manuacripi;  • 
notioes  communicated  to  the  Gartenbau-Y^rein^in  Deoeml^er;  1846)^ 
"wkxesl  ennmertation*  or  compo&tion  could  be  inade  until  «  8^s- 
tematio  (»talogue^  based  on  a  rigorous  examinaticm  of  jq)ecie8;  had 
been-preipared.  Sudi  an  enumeration  has  giyen  rather  abt>ye  14^060 
species :  if  we  deduct  from  this  number  375  cultivated  Fems,  we  ^ 
have  remaining  13^685  ^hdsnogamous  species ;  among  which^.  we 
fi^dieOO  Comppsit^/ 115Q  Leguminpsae^  428  Labiatae^  370  Um- 
bellifersB;  460  Orchidese^  60  Palms^  and  600  Grasses,  and  Cvperace$e. 
If  we  compare  with  t^iese  numbers  those  of  the  spbcies  alc^uly  de- 
scribed  -  in  irecent  works^— Compositse  (Decandolle  and  Walpers) 
about- l<),000;,LeguminoseB,  8070;  Labiatfc  (Beotham),  2190; 
Umbjelliferaey  1*620 ;  Grasses^  3544 ;  and  Cjperacese  (Kunth,  EntL- 
'  meratio  Plantaram),  2000 -^  we  shall  p^'ceive  that  the  Berlm 
Botanic  Garden  cultivates^  of  the  very  large  &milie&  (CompOEotsB^ 
Leguminosaa,  ai^d  Qirasses),  only  l-7th,  1^8 th,  and  l-dih. ; — ^and  of 
^e  .small  families  (Labiatsfr  and  Umbeiliferse);  about  l.-5th^  c^  l-4thj , 
of .  described  species.  If^.then^  we  estimate  the  number  of  all  the 
^different  phs^nogaiuous  plants,  cultivated  at  one  time  in  all  the 
botanic  gardens  of  Europe  at  20,000^  we  find  that  the  cultiYated 
'Species  appear  tq  be  (ibout  fhe  eighth  part  of  those  which  ar^e  already 
either  described  -or  preserved  in  herbariums;  and  that  those  must 
nearly  amount  to  160^000.  Tl\is  estimate  need  not  ba  thought , ex- 
cespive,  since^  of  many  of  the 'larger  families  (for  example,  Gutti- 
feraa,  Malpighiaceso,  Melastomea&;  Myrtaceae,  and  Jlubiace^e)  hardly 
a  hnndredth  jtart  are  found  in  our  garden/'  I^  we  take  the  numbctr 
given  by  Loudon  in  his:  Hortus  Britanfiicus  (26,660  species)  as  a 
basis,  we  shall  fin^  (according  to  the  justly  drawn  succession  of  .in- 
ferences of  Professor  Kunth,  in  the  manuscript  ilotiee&  fifom  which 
I  have,  borrowed  the  above),  the  estimate  of  160,000  species  rise  to 
213,000 ;  and  even  this  is  still  very  moderate,  for.  Heynhold's  No- 
menclatpr  botaoicua  hortensis  (1846)*  even  rates  the  phsenogambous 
species  then  cultivated  at  35>6P0 ;  whereas,  I  have  employed  Lou- 
don's number  for  1832,  viz.  26,660.  On  the  whole,  it  would 
appear  from  what  Has  );)een  sai^d^-and  the  conclusion  is,  at  first 
mght,  a  suffidently  striking  one— tthat  at.  present  there  are  almc^t 
more  ^npwa  species  of  phaenogamous  (plants  w-VSo.  ^\ia<3^^^  ^a^^Rf- 

26* 
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qnainted  by  gaidenS;  descriptibns^  or  herbunnniB);  thnu  there  an 
known  insects.  According  to  the  average  of  tUe  statements  whidi 
I  haye  received  from  several  of.  our  most  distinguished  entomolo^stB, 
whom  I  have  had  the  opportunity  of  consulting/the  number  of  tA- 
sects  at  present  described,  or  contained  in  coUections  without  being 
described,  may  be  taken  at  between  150,000  and  170,000  spedeft 
The  rich  Berlin  collection  does -not  contain  less  than  90,000  species, 
among  which  are  about  32,000  Ccdeopterai  A  ~^ry  large  number 
of  plants  have  been  collected  in  distant  parts  of  the  globe,  withov^ 
the  insects  which  live  on  them  or  near  them  being  blrought  at  the 
same  time.  If,  however,  we  limit  the  estimates  of  numbers  to  a 
single  part  of  the  world,  and  that  the  one  which,  has  been  the  best 
explored  in  respect  to  both  plants  and  insects,  viz.  Europe,  we  find 
a  very  different  proportion ;  for  while  we  can  hardly  <}iiumelnt^  !»• 
'  tween  seven  and  eight  thousand  European  phsenogamous*  P^% 
more  than  three  times  that  number  of  European  inseots  are  already  ' 
known.  According  to  the  interesting  communications  of  my  fiifind 
Bohm,  at  Stettin,  8700  insectsTiave  already  been  collected  from  the 
rich  Fauna  of  that  vicinity  (and  many  micro-Lepidbptcrse  are  ^Si 
wanting),  while  the  phaDnogamous  plants  of  the  same  district  scarc^j 
exceed  1000.  The  Insect  Fauna  of  Grreat  Britain  is  estimated  at 
11,600  species.  Such  a  preponderance  of  animal  forms  need  the 
less  surprise  us,  sinc6  large  classes  of  insects  subsist-  solely  (m 
animal  substances,  and  others  on  agamou^  vegetation  (funguses, 
and  even  those  which  arc  subterranean).  Bombyx  pini,  alone  (the 
spider  which  infests  the  Scotch  fir,  and  is  the  most  destructive  of 
all  forest  insects),  is  visited,  according  to  Eatzeburg,  by  thiriy-five 
parasitical  Ichneimionides. 

If  these  considerations  have  led  us  to  the  proportion  borne  by  the 
species  of  plants  cultivated  in  gardens  to  the  entire  amount  of  those 
which  are  already  either  described  or  preserved  in  herbariums,  we 
have  still  to  consider  the  proportion  borne  by  the  latter  to  what  we 
conjecture  to  be  the  whole  number  of  forms  existing  upon  the  earth 
at  the  present  time;  i.  e.  to  test  the  assunied  minimum  of  such 
forms  by  the  relative  numbers  of  species  in  the  different  families, 
^Aoreforc,  by  uncertam  mulli^licT^.  Such  a  test,  however,  gives  for 
the  lowest  limit  or  mmimvnxi  UAxmNiet  i^^\3^.^\q^  \«.\ft\^us  to 
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peroeive  that  even  ib  th^  great  £EimiUes--otir  knowledge  of  wlii6h 
has  been  of  late  m6Bt  strikingly  enriched  tiiy  the  descriptionB  of  bota^ 
niats — ^re  are  still  acquainted  with  only  a  small  part  of  existing 
plaiits.  The  Repertoriupa  of  Walpers  completes  BecandoUe's  Pio- 
dromos  0f  1825;  up  to  1846i  we  find  in  it,  in  the  family  of  liCga* 
minossd,  8068  species.  We  may  assome  the  ratio,  or  relatiTe 
numerical  proportion  of  this  family  to  all  phasnogamous.  plants,  to 
be  -^j — as  we  find  it  -^^f  within  the  tropics,  ^\  in  the  middle  tempe- 
rate,, and  j^  in  the  cold  northern  zone.  The  described  Leguminosse 
would  thus  lead  us  to  assume- only  169,460  existing  phadnogamoua 
species  on  the  whole^  surface  of  the  earth ;  whereas,  as  we  have 
shown,,  the  Compoigitasi  indicate  more,  than  160,000  already  known 
ffpecies.  The  discordance  is  instructive,  and  may  be  farther  eluci- 
dated and  illustrated  by  ihef  following  analogous  considerations. 

The  major  part  of  the  Comppsitae,  of  which  Linnaeus  knew- only 
•785  ^ecies,  and  which  has  now  grown  to  12,000,  appear  to  belong  to  > 
the  Old  Gontineitt;  at  least  Decandolle  described  only  3590  Ameri- 
.ean,  whilst  the  European',  Asiatic,  and  African  species  amounted  to 
5093.  -  lliis  apparent  richnesa  in  Compositae  is,  however,  illusive, 
and'considerable  only  in  appearance;  the  ratio  or  quotient  of  the 
•fiuiiUy  (f'y  between  "the  tropics,-  \  in  .the  temperate  zone,  and  y*j  in 

.  the^  cold  zone),,  shows  that  even  .more  species  of  Compositae  l^iian 
-Saeguminosad  mitst  hitherto  have  escaped  the  researches  of  travellers; 
for  a  multiplication  by  12  wottLd  give  us  only  the  improbably  low 
numW  of  144^000  Phaenogamous  species.  The  families  of  Grasses 
-and  Cyperaceaa  give  still  lower  results,  because  comparativeij  still 
fewer  of  their  species  have  l)een  described  and  collected.  "W=e.have 
only  to  cast  oiir  eyes  on  the  map  of  South  America,  remembering 
the  wide  extent  of  territory  occupied  by  grassy  plains,  not  only  in 
Venezuela  and  "on  the  banks  of  the  Apure  and  the  Meta,  but  also 
to  the  south  of  the  forest-covered  regions'  of  the  Amazons,  in  Chaco, 
-Eastern  Tucuman,  and  the  Pampas  of  Bueups  Ayres  and  Patagonia, 
bearing  in  mind  that:  of  all  these  extensive  regions  the  greater  part 
have  never  been  explored  by  botanists,  and  the  remainder  only  im- 

'  .perfectly  and  incompletely  so.  Northern  and  Cenfaral  Asia  offer  an 
almost  e((vLal  extent  of  Steppes*,  but  in  which,  however,  dioot^lador 
nous  h^haceous  plants' are  more  largely  mm^ed'wVJik\J!ci^^TMK»w 
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If  we  had  suffideht  gronnds  for  belieying  that  we  &re  now  aeqaamted 
with  half  the  phsenogainoas  plants  oii>the  globe^  and  if  we  took  the 
number  of  known  species  only  at  one  or  other  of  the  before-metit- 
tioned  numbers  of  laO^aOO  or  213,000,  we  should  still  have  to 
take  the  number  of  grasses  (the  general  proportion  of  which  appears 
to' be  T?)r'^  ^^  firsJLcase  at  least  at  26;000,  and  in  the  seeond  case 
at  35,000  different  species,  which  would  give  respectively  in  the  two 
ca^es  only  either  y  ^^  ^^j-  part  as  known. 

The  assumption  that  we  already  know  hdf  Hhe  existing' species  cl 
jtonogamous  plants  is  farther  opposed  by  the  following  considenh 
tions.  Several  thousand  spepies  of  Monocotyledonsrand  Dycptyledons^ 
and  among  them  tall  trees — (I  refer  hei^  J»  my  own  Expediticm)^. , 
have  been  discovered  in  regions,  considerable  portions  of  whick 
had  been,  previously  exammed  by  distinguished  bota^to.  ^  The"] 
portions  of  the  great  continents  which  have  never  ev^  been  trodden 
by  botanical  observers  considerably  exceed  in  area  those  which  hayfr 
been  traversed  by  such  travellers,  even  in  a  superficial 'manner.   The 
^eatest  variety  of  pbesnogamous  vegetation,  u  e.  the  greatest  number 
of  species  on  a  given  area,  is  found  between  the  tropics,  and  in  Ae 
sub-tropical  zones.     This  last-mentioned  consideration  renders  it  so 
much  the  more  important  to  remember  how  almost  entirely  unae- 
quainted  we  are,  on  the  New  Continent,  north  of  the  Equator,  with 
the  Floras  of  Oaxaoa,  Yucatan,  Guatimala,  Nicaragua,  the  Isthmus  of  - 
Manama,  Choco,  Antioquia,  and  the  Provincia  de  los  Pastos  3 — ^and 
south  of  the  Equator,  with  the  Floras  of  the  vast  forest  region  between 
the  Ucayale,  the  Rio  de  la  JIadera,  and  the  Tocantin  (three  great  tribu- 
taries of  the  Amazons),  and  with, those  of  Paraguay,  and  iJie  Provincia 
de  los  Missiones.    In  Africa,  except  in  respect  to  the  coasts,  we  know 
nothing  of  the  vegetation  from  16°  north  to  20°. south  latitude;  in 
Asia,  we  are  unacquainted  with  the  Floras  of  flie  south  and  south- 
east of  Arabia,  where  the  highlands  rise  to  about  6400  English  feet 
above  the  level  of  the  sea-— of  the"  countries  between  the  Thian- 
schan,  the  Kuenliin,  and  the  Himalaya,  all  the  west  part  of  China, 
and  the  greater  part  of  the  countries  beyond  the  Ganges.    Still  more 
unknown  to  the  botaiaist  are  the  interior  of  Borneo,  New  Guinea, 
and  part  of  Australia.     Farther  to  the  south,  the  number  of  species 
undeegoea  a  wonderful  Aim\iiu\ivou,  «t^'5o«fe^^<s<^^  V^^ell  and 


ably  shotm  from  his  own  observation  in  his  Antstotio  Flora.    The 

three  islands  of  which  New  Zealand  consists  intend  ftoxn  34}°  to 

47i°  8.  latitude;  and  ^  they  contain,  mor^i&ver^  snowy  moontains 

of  above  8850  English  feet  elevation,  they  must  include  consider^ 

able  .diyersity  of  eliinate.    The  Northern  Island  ^ais  been  ezatniiied 

.with  tdierable  completeness  from  the  voyage  of  Banks  and  Solander 

jbo  Le^n  tmd  ^e  Brothetis  Cunningham  and  Colenso,  and  yet  in 

moi^  than  70  years  we  have  only>  become  acquainted  with  less 

'  -ifaain'  "^00  .phsdnogamous  species.  ^  (Diefiknbach,  Travels  in  Ndw 

ZealflEnd)  1843/ vol.  i^:p.  419.)   The  pau<»1y  of  vegetable  corresponds 

'   to  the  patRsii^  of  axdmal  species.^   Joseph  Hooker,  in  his  t'lora 

I   Antarctiba,  pp.  73-75^  remarks,  thai  ^^the  hotony  of  the  densely 

r   W<»od^  rc^ns  of  the  southern  island?  of  the  New  Zealand  group 

i  and  of  iFuefgiais  much  more  meagre  not  only  than  that  of  sindUffly 

i''  dothed  regions  of  Europe,  but  of  islands  many  degt^es  nearer  to 

.  the  Northern  pole  than  these  are  to  the  Southern  one.  ,  Iceland,  for 

ins!tanoe,^hich  is  from  8  to  10  degrees  &xther  from  the  Equator  than 

the  jJLUcklasul  and  the  C»mpbell  Islands,  C9ntains  certainly  five  times 

as  maay  flowering  plants.     In  the  Antarctic  Flora^  under .  the  -in- 

fiuenoe  of  a  cool  and  moist,  but  singtdarly  equable  climate,  great 

uhSbrmity,  arising  from  paucity  of  species,  is  associated  with'  great 

luxuriance  of  vegefotion.     This  striking  uniformity  jprevails  both  at 

different .  levels  (the  species  found  on  the  plains,  appearing  also  on 

'  the  idopes  of  the  mountains)  and  over  vast  extents  of  country,  from 

ihe  south  of  ChiH  to  Patagonia  and  even  to  Tierra  del  Fuego,  or 

from  la>t.  45^  to  56^     Compare,  on^  th^  o^er  hand,  in  the  noirthem 

temperate  region,  the  Mora  of  the  South  of  France,  in.  the  latitude 

of  the  Chonos  Archipelago  on  the  coast  of  ChiH,  with  the  Mora  of 

Argyleshire  in  Scotland,  iathe  latitude  of  Cape  Horn,  and  how  great 

a  differenceof  species  is  found;  while  in  the  Southern  Hemisphere 

ihe  satne  types  of  vegetation  pass  through  many  degrees  of  latitude. 

Lastly,,  on  Wald^  Island,  in  lat.  -80i°  N.,  or  not  ten  degrees  froin 

iiie  North  Pole  of  the  earth,  teiji  species  of  flowering  plants  have 

been  collect^,  while  in  the  southernmost  islet  of  the  South  Shet- 

lands,  though  only  in  lat.  63®  S.;  only  a  solitary  grass  was  fotmd.'' 

These  eonsiderations  on  the  distribution  of  plants  confirm  the  belief 

that  the  great  mass  ofstiU.  unobserved,  uacoW.eic^^)VcAT)xi^^ffl^C3^ 
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flowering  plants  must  be  Bongbt  for  in  tropical  countries;  and  in  die 
latitudes  from  12®  to  15®  distant  from  the  tropics. 

It  has  appeaped  to  me  not  unimportant  to  show  the  imj^etfeA  state 
of  ovir  knowledge  in  this  still  little  cultiyated  department  of  aiitb- 
metieal  botany,  and  to  propound  numerical  que^ons  in  a  mope  dk- 
tinot  and  determinate  manner  than  could  have  been  previously  done; 
In  aU  conjectures  respecting  numerical  rektions,  we  must  seel^  fifi^ 
.  for  the  possibility  of  deducing  the  lower  or  minftnuTw  limits;  as  in 
a  question  treated  of  ,by  me  elsewhere,  on  the  proportion  of  <$omed 
gold  and  silver  to  the  quantity  of  the  precious  metal  fabjiostedii 
other  ways;  or  as  in  the  questions  of  how  many  stars,,  from-  the  lOdi  I 
to  the  12th  magnitude,  are  diqiersed  oyer  the  sky,  and  how  mMBjmr 
the  smallest  telescopic  stars  the  Milky  Way  niay  contain..  (Jabu 
fierschel,  Kesults  of  Astron.  Obsery.  at  the  Cape  of  (rood  .Hoffe, 
1847^  p.  881.)  We  may  consider  it  as  established,,  that,  jf  it  insn- 
possible  to  know  completely  and  .thoroughly  by  observation  all  the 
species  belonging  to  one  gf  the  great  &mUies  of  phaenerogamo^  or 
flowering  plants,  we  dumld  learn  lliereby  at  the  same  time,  f^pproxS- 
matively,  the  eijpitire  sum  of  oZ^  such  plants  (inO^uding  allthe  faluilies). 
As,  therefore,  by  the  progressive  ezplcHration  of  new  countries,  Ve 
progressively  and  gradually  exhaust  the  remaining  unknown  spedeft 
of  any  of  the  great  families,  the.  -previously  assigned  lowest  limit 
rises  gradually  higher;  and  since  the  forms  reciprocally  limit  each 
other  in  conformity  with  still  undiscovered  laws  of  universal  organi- 
zation, we  approach  continually  nearer  to  the  solution  of  the  great 
numerical  problem  of  organic,  life.  But  is  the  number  of  organic 
forms  itgelf  a  constant  number  ?  Do  ne.w  vegetable  forms  spring 
from. the  ground  after  long  periods  of  tim^,  while  others  become 
more  and  more  rare,  and^  at  last  disappear  ?  Greology,  by  means  (rf 
her  historical  monumei^ts  of  ancient  terrestrial  life,  answers  to  thi 
latter  portion  of  this  question  affirmatively.  "In  the  Ancient 
World,"  to  use  the  remark  of  an  eminent  naturalist, 'Link  (AbbandL 
der  Akad.  der  Wiss.  zu  Berlin  aus  deui,Jalir  1846,  s.  322),  "we 
see  characters,  now  apparently  remote  and  widely  separated  from 
each  other,  associated  or  crowded  together  in  wondrous  forms,  as  if 
a  greater  development  and  separation  awaited  a  kter  age  in  the 
bistorj,  of  our  planet." 
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(**i  p.-  2^. — ^fJff  Ae  height  ofdhe  aerial  ocean  xind4Uj»res9ure  have 

■  Tiot  always  been,  th^' same/'  -  ^ 

The  preijssure  of  the  titmosphere  has  a  decided  mflnenoe  on  the 
form  and  life  of  plants.  From  the  abundance  and  importance  of 
their  leafy  organs  provided  ^h  porous  openings/ plants  liye  prin- 
cipally in  and  through  their  surfaces ;  and-  hence  their  dependence 
on  iiie  surrounding  medium.  Animals  are  dependent  rather  on  in- 
tetnal  impulses  and  stimuli ;  they  originate  and  maintain  their  own 
t^mpmtnre^  and^  hj  means  of  muscular  movement;  their  own 
;.  electric  currents,  and  the  chemical  vital  processes  which  depend  on 

^  iail  react  upon  those  currents.  ^  A  species  of  skin-respiration  is  an 
aetite  and  important  vital  function  m  plants,^  and  this  respiration^ 
in  so  far  a$  it  consists  in  evaporation^  inhalation,  and  ezhaktioi^  of 
Holds,  is  dependent  on  the  pressure  of  atmosphere.  Therefore  it  is 
ihat  alpine  plants  are  more  aromatic,  and  are  hairy  and  covered  with 

.  tramerousr  pores.  (See-ifiy  work,  iiber  die  gereizte  Muskel-^  und  Ner- 
yen&ser,  bd.  ii:  s."  142— 146.)  Eor,  according  to  Zoonomic  experience, 
organB  become  more -abundant  and  more  perfect  in  proportion  to  the 
£EU3ility  with  which  the  conditions  necessairy  for  the  exercise  of  their 
functions  are  fulfilled-^-ajs-  I  have  elsewhere  shown.  In  alpine' 
plants,  the  disturbance  of  their  skin-respiration,  occasioiied  by  in- 
creased'atmosfdieric  pressure,  makes  it  very  difficult  for  such  plants 
to  floT^rish  in  the  low  grounds. 

-  The  question,  whether  the  mean,  pressure  of  the  aeriaL  ocean^ 
which  surrounds  our  globe  has.  always  been  the  same,  is  quite  un- 
decided; we  do^not -^ven'knbw  accurately  whether  the  mean  height 
of  the  barometer  lias  continued  ^he  same  at  the  same  place  for^a 
eei^tnxy  past.  -  According  to  Ppleni's  and  Toaldo's  observations,  the 
pressure  would-  have  seemed  to  vary.  The  correctness  of  these  bb- 
sertittions  has  long  been  doubted,  but  the  recent  researches  of  Car^ 
lini  render  it  almost  probable  that  the  mean  height  of  the  barome- 
ter is  diminishing  in  Milan.  Perhaps  the  phenomenon  is  a  very 
local  ohe,  'and  dependent  on  variations  in  descending  atmospheric 
currents.       *     * 
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(">p.  238.— ^^AftiM." 
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It  ifl  remarkabloy  that  of  this  majestio  fDrm  of  plants,  (some  d 
which  lise  to  more  than  twice  the  height  of  the  Rojal  Palaee  it 
/  BerMiiy  and  to  which  the  Indian  Amarasinha  gave  the  chaneto^ 
istio  appellation  of  "  Kings  among  the  Grasses'^)  np  to  the  time  4 
the  death  of  Linnaeus  only  15  q)^es  were  described.  The  Pent 
vian  travellers  Eoiz  and  Pavon  added  to  these  8. more  sped^ 
Bonpland  and  I^  in- passing  over  a  more  extensive  lango^of  isofmtiyy 
from  12^  S.  lat.  to  21^  N.  lat^  described  20  new  species  of  pahns, 
and  distinguished  as.  many  more^  but  without  being  able  to  oljtvak 
(Qomplete  specimens  of  their  flow^*  (Humboldt-  de.distrib.  geopi 
Plantarum,  pp.  225-233.)  At  the  present  time^  44  years  after  mj 
return  from  Mexico,  there  are  from  the  Old  and  New'  Woorld,  in? 
eluding  the  East  Indian  species  brought  by  Grriffith,  above  446 
regularly  described  species.  The  ]^umeratio  ■  Plantarum  of.nj 
-friend  Kunth,  published  in  1841,  had  abready  356  specie^. 

A  few,  but  only  a  few  species  of  pahns,  are,  like  pur  Coni&ns^ 
Quercineae,  and  Betulinese,  social  plants :  such  a^re  the  '^  Mauxitii^ 
flexuosa,  and  two  species  of  Chameeropd,.  one  of  which,  the  Cba- 
maerops  humilis,  occupies  extensive  tracts  of  ground  near  the 
.  mouth  of  the  Ebro,  and  in  Valencia  y  and  the  other,  C.  mocini,  dis- 
covered by  us  on  the  Mexican  shore  of  the  Pacific,  and  entirely 
without  prickles,  is  also  a  social  plant.  While  some  kinds  of  palms, 
including  Chamaerops  and  Cocos,  are  littoral  or  shore-loving  trees, 
there  is  in  the  tropics  a  peculiar  'group  of  mountain  palms,  whiol^ 
if  1  am  not  mistaken,  was  entirely  unknown  previous  to  my  Sootik 
American  travels.  Almost  all  species  of  the  family  of  palms  grot 
on  the  plains  or  low  grounds,  in  a  mean  temperature  of  between 
22°  and  24°  Keaumur  (81°.5  and  86°,  Fahr.);  rarely  ascending 
BO  high  as  1900  English  feet  on  the  declivities  of  the  Andes;  bu* 
in  the  mountain  palms  to  which  I  have  aSuded,  the  beautiful  wax- 
palm  (Ceroxylon  andicola),  the  Palmeto  of  Azufral  at  the  Pass  of 
Quindiu  (Oreodoxa  frigida),  and  the  reed-like  Kunthia  montaaa 
(Cana  de  la  Vibora)  of  Paste,  attain  elevations  between  6400  and 
9600  English  feet  above  the  level  of  the  sea,  where  the  thermontf- 
ter  often  sinks  ^i  mg\it  ^a  Iovj  ^  4°  .8  and  6°  of  Beaumur  (42°.8 
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and  45^»5  Fahr.);  and  the  mean  temperature  scarcely  aitiouhts  to 
11**  Beaumur^  or  56**.8  Fahrenheit.  These  Alpine  Palms  grow 
i^ong  Nut  tteeB,  yeWeayed  species  of  Podocarpus  and  Oaks 
(QueiQus  ^grinatensis).  I  haye  determined  by  ezabt  harometrical 
measurement  the  nipper  and  lower  limits  of  the  range  of  the  Wax- 
palin.  We  first  began  to  find  it  on  the  eastern-  decliyity  of  Andes 
of  Quiadiu,  at  the  height  of  7440  (about  7930  English)  feet  above 
ihe.leyel  of  the  sea^  and  it  extended  upwards  as  far 'as  the  Gurita 
4^  "P&rsltiko  and  los  Yolcaneitos,  or  to  9100  (almost  9700  English') 
feet:  several  years  after  my  departure  frcnn  the  country,  the  dis- 
tingaished  botanist  Bon  Jose.Caldas,  who  had  been  long  our  com- 
panion amidst  the  mountains  of  New  Granada,  and  who  afterwsurds 
(eSi  a  victim  to  Spanish  ]»arty  hatred,  found  three  species  of  palm'9 
growing  in  the  Paramo  deO-uanaeosvery  near  the  limits  of  perpetu- 
al snow ;  therefore,  |HX)bably  at  an  elevation  of  more  than  13,000^ 
(13,866  English)  feet.  •  (Seiaanario.de  Santa  F^  de  Bogotd,  1809, 
No.  8^1,  p.  163.)  Even  beyond  the  tropics^  in  the  latitude  of  28® 
north^  the  Ghamserops'  martiana  reaches  on  the  sub-Himalayau' 
mountains  a  height  of  6000  English  feet.  (.Wallic^,  Planted  Asia- 
ticce,  voL  iii.  tab.  211.)  , . 

.  If  we  look  for  the  extreme  geojgraphical  limits  of  palms  (which 
ai^e-also  the  extretne  climatic  limits  in  all  the  species  which  inhabit 
localities  butjittle  raised  abpve  the  level  of  the  sea),  we  see  some, 
as  the  date-pakn,  the-  Ghamserops  humilis,  G.  palmetto,  and  tEe 
Areear  sapida  of  New  Zealand,  advance  far  into  the  temperate  zones 
of  either  hemisphere,  into  regions  where  the  mean  temperature  of 
Up  Twr  hardly  equals  11°.2  und  12°.6  Reaumur  (67*^.2,  and  60^.2 
lUkrenfaeit).  K  we  form  a  Series  of  cultivated  plants  or  trees, 
'  plaieed  in  ordbr  of  succession  according  to  the  degree  of  heat  they 
xeqnire,  and  beginning  with  the  maximum,  we  have  Gacao,  Indigo, 
Plantains,  Goffee,  Gotten^  Date-palms,  Orange  ^nd  Lemon  Treesy 
Olives, ^weet  Ghestnuts,  and  Vines..  In  Europe,  date-palms  (intro- 
duoed;  not  indigenous)  grow  mingled  with  Ghamaerops  humilis'  in 
the  parallels  of  43}®  and  44°,.as  on  the  Gienoese  Rivera  del  Ponente, 
Bea^  Bordighera,  between  Monaco  and  San  Stefano,  where  there  is 
an  assemblage  of  moi^  than  4Q00  palm-stems;  and  in-Dalmatia 
rooxid  Spalatro.  It  ii  ^markable  tiiat  Ghamwco^  YixiSfiSi^  \s^  i^^or 
27 
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aniboUi  at  Nice  and  in  Sardinia^  and  yet  is  not  found  in  the  Idaad 
of  Coraca,  which  lies  between  those  loofities.  -  In  the  New  God- 
tinent,  the  Chamserops  pahnetto^  which  is  somelanMB  above  40 
English  feet  high,  only  advancee  as  fiv  north  as  34**  ladfciida,  a 
diffeience  safBcientlj  explained  by  the  inflexionB  of  the  isothennil 
lines.  In  the  Southern  Hemisphere^  in  New  ^ffWmdj  palnu,  of 
which  there  are  very  few  (six  or  sev^  spedes),  onlj  adynnoe  te  M^ 
of  latitude  (see  Robert  Brown's  general  remarln  on  the  Botan;  cf 
Teira  Aostralis,  p.  45);  and  in  New  Zealand,  where  Sir  Jo6^ 
Banks  first  saw  an  Areca  palm,  they  reach  the  38th  parallel  Ii 
Africa,  which^  quite  contrary  to  the  ancient  and  still  widely  previ^ 
ing  belief,  is  poor  in  species  of  palms,  only  <Hie  palm,  the  Hyphane 
ooriaoea,  advances  to  Port  Natal  in  30^  latitude.  The  Contiiient 
of  South  America  presents  ahnost  the  same  limits  in .  respect  ^ 
latitude.  On  the  eastern  side  of  the  Andes,  in  the  Pampas  rf 
Buenos  Ayres  and  in  the  Cis-Plata  proYince,  palms  extend,  aocorcfotg 
to  Auguste  de  St-Hilaire,  to.  34^  and  35°  S.  latitude.  This  is  alflo 
the  latitude  to  which,  on  the  western  side  of  the  Andes^  tlie  Gooo 
de  Chile  (our  Jubaea  spectabilis?),  the  only  Chilian  palm,  extends, 
according  to  Claude  Gay,  being  as  for  as  the  banks  of  the  Bio 
Maule.  (See  also  Darwin's  Journal,  edition  of  1845,  pp.  244  and 
256.) 

I  will  here  introduce  some  detached  remarks  which  I  wrote  in 
March,  1801,  on  board  the  ship  in  which  we  were  sailing  from  the 
palmy  shores  of  the  mouth  of  the  Rio  Sinu,  west  of  Daden,  to 
Cartagena  de  las  Indias. 

"  We  have  now,  in  the  course  of  the  two  years  which  we  have 
spent  in  South  America,  seen  27  different  species  of  palms.  How 
many  must  Commerson,  Thunberg,  Banks,  Solander,  the  two  F(ff- 
sters,  Adanson,  and  Sonnerat  have  observed  in  their  distant  voyages! 
Yet,  at  the  present  moment,  when  I  write  these  lines,  our  systems 
of  botany  do  not  include-  more  than  from  14  to  18  systematically 
described  species.  In  truth,  the  difl&culty  of  procuring  the  flowers 
of  palms  is  greater  than  can  readily  be  imagined.  We  have  felt  it 
so  much  the  more  from  having  especially  directed  our  attention  to 
Palms,  Grasses,  Cyperaceaa,  Juncaceae,  Cryptogamou3  Plants,  aad 
such  other  objects  as  have  been  least  studied  hitherto.     Most  species 
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of  palms  flower  onljonoe  a  year,  in  the  neighborhood  of  the  Equator 
in  the  months  of  January  and  February.     But  how  often  is  it  im- 
possdble  for  travellers  to  be  precisely  at  that  season  in  places  where 
i^lms  are  principally  foun^    In  many  species  of  palms^  the  flowers 
laisi  OQly  so  few.  days  that  one  almost  always  anriTOS  too  late,  and 
fbids  the  feriilintion  oompleted  and  the  male  blossoms  gone.     Fre* 
qnentty  only  three  or  four  species  of  palms  are  found  in  areas  of 
2090  square  Qerman  geographical  miles  (3200  En^ish  geographical 
square  miles).     How  is  it  possible  during  the  short  flowering  season 
io  visit  the -different  places  where  palms  abound:  the  Missions  on 
the  Rio  Caroni,  the  Morichales  at  .the  mouth  of  the  QrinooO;  the 
valley  of  Caura  and  Ereyato,  the  banks  of  the  Atabapo  and  the  Rio 
Negro',  and  the  side  of  the  Duida  Mountain  ?    Add  to  this  the  dif- 
fic!;dty  of  reaching  the  flowers,  when,  in  the  dense  forests,  or  on  the 
swampy  river  banks  (as  on  the  Temi  and  Tuamini),  one  sees  them 
hanging  fix)m  stems*  above  60  feet  high,  and  armed  wiUi  formidable 
spines.     A  traveller,  when  preparing  to  leave  Europe  on  an  expedi- 
tion in  which  natural  history  is  one-  of  his  leading  objects,  flatty 
himself  with  the  thoughts  of  shears  or  curved  blades  fastened  to 
long  poles,  with  which  he  imagines  he  will  be  able  to  reach  and  cut 
down  whatever  he  desires;  he  dreams,  too,  of  native  boys,  who, 
with,  a  cord  &8tened  to  their  two  feet,  are  to  climb  up  the  highest 
trees  at  his  bidding.     But,  alas !  very  few  of  these  fancies  are  ever 
realized;  the  great  hieight  of  the  blossoms  renders  the  poles  useless; 
and  in  the  missions  established  on  the  banks  of  the  rivers  of  Gruianai 
the  traveller  finds  himself  Imong  Indians  whose  poverty,  stoicismi 
and  uncultivated  state  render  them  so  rich,  and  so  free  from  wants 
of  every  kind,  that  neither  money  nor  other  presents  that  can  be 
made  to  them  will  induee  them  to  turn  three  steps  out  of  their  path. 
This  insurmountable  apathy  is  the  more  provoking  to  a  European, 
because  he  sees  the  same  people  climb  with  inconceivable  agility 
wherever  their  own  fancies  lead  them;  for  example,  when  they  wish 
to  catch  a  parrot,  or  an  iguana,  or  a  monkey,  which  having  been 
wounded  by  their  arrows  saves  himself  from  fdling  by  holding  on 
to  the  branches  with  his  prehensile  tail.     Even  at  the  Havaimah 
we. met  with  a  similar  disappointment.     We  were  there  in  the 
month  of  Januaiy^  and  saw  all  the  trees  df  ^i^  YtikDAb  ^ 
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Oreoioxa  Begia),  in  the  immediate  yidnitj  of  the  dty  and  on  ib 
public  walkS;  adorned  with  snow-white  blossoms.  For  several  daji 
we  offered  the  negro  boys  whom  we  met  in  the  streets  of  B^Ia  aul 
Ghianayacoa  two  piastres  for  a  single  bunch  of  the  blossoms  whid 
we  wanted,  but  in  vain  I  Between  the  tropics  men  are  indisposed 
tor  laborious  exertion,  unless'  compelled  bj  constraint  or  by  extrene 
destitution.  The  botanists  and  artists  of  the  Boyal  S|)Bmsh  Coio- 
mission  for  researches  in  Natural  History — ^under  the  diieodim  d 
Count  Jameo  y  Mopor  (Estevez,  Boldo,  Guio,  "and  Ecb^eyeiia)— 
acknowledged  to  us  that,  during  several  years,  they  liad  not  beei) 
able  to  obtain  these  flowers  for  examination.  These  difficulties  suf- 
ficiently explain  what  would  have  been  Incomprehensible  to  me 
before  my  voyage,  namely,  that  although,. during  our  two  years'  staj 
up  to  the  present  time,  we  have,  indeed,  discovered  more  than  20 
different  species  of  palms,  we  have  as  yet  been  only  able  to  de8Gi;^be 
systematically  12.  How  interesting  a  work^might  be  produced,  bj 
a  traveller  in  South  America  who  should  occupy  himself  exclusively 
with  the  study  of  palms,  and  should  make  drawings  of  the  spatbe, 
spadix,  inflorescence,  and  friiit,  all  of  the  size  of  nature  V'  (I  wrote 
this  many  years  before  the  Brazilian  travels  of  Martins  and  Spiz, 
and  the  admirable  and  excellent  wotk  of  Martins  on  Palms.) 
"There  is  considerable  uniformity  in  the  dbape  of  the  leaves  of 
palms;  they  are  generally  either  pinnate  (feathery,  or  divided  like 
the  plume  of  a  feather) ;  or  else  palmate  or  palmo-digitate  (of  a 
fan-like  form):  the  leaf-stalk  (petiolu&)  is  in  some  species  without 
spines,  in  others  sharply  toothed  (serrato-spinosus).  The  form  of 
the  leaf  in  Caryota  urens  and  Martinei^ia  caryotifolia  (which  we  saw 
on  the  banlcs  of  the  Orinoco  and  Atabapo,  and  again  in  the  Andes, 
at  the  pass  of  Quindiu,  3000  Fr.  (3197  English)  feet  above  the 
level  of  the  sea),  is  exceptional  and  almost  unique  among  palms,  a& 
is  the  form  of  the  leaf  of  the  Gingko  among  trees.  The  port  and 
physiognomy  of  palms  have  a  grandeur  of  character  very  difficult 
to  convey  by  words.  The  stem,  shaft,  or  caudex  is  generally  simple 
and  undivided,  but  in  extremely  rare  exceptions  divides  into  branches 
in  the  manner  of  the  Dracasnas,  as  in  Crncifera  thebaaca  (the  Doum- 
palm),  and  HyphsBne  coriacea.  It  is  sometimes  disprbpQ;ctionatelj 
thick  (as  in  Gor'ozo  del3mu,o\vx  K\ioT^\^c^!&\£&xa.y,  sometimes  feeble 
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as  a  reed  (ps  in  Pbrita^  KunUiia  oioxitana^iiiid  the  Mesican  O^rypha 
Woa)  I  soineMmeB  swelling  towatds  iili§^base  (as  in  Cocos} ;  some- 
i&toeB  smooth;  and  sometimes  scaly  (Pakoa  de  oovija  o  de  sombrero^ 
in  ihjb  Llanps);  Isometim^s  anned  with  spines  (as*  Corozo  de  Con^ma 
and  MacaniHa  de  Caripe);  the  long  spines  b^ing  distributed  with 
mttcb  i^gnlarity  in  concentric  rings.^'^ 

^^Characteristic  differences  iqre'  also  furnished  in  some  species  by 
roots  iPi^hieb^i  springing  £pom  the  stem  at  about  a  foot  or  a  foot  and  a 
half  abotce  the  groiind;  either  raise  the  stem  as  it  were  upon  a  scaf- 
foldings or  surround  it  \nth  thick  butlx^sses.     I  haye  seen  Y iyerras^ 
and  eyen  y.ery  smldl  monkeys,  pas^  underneath  this  kind  of  scaffold- 
ing formed  by  the  roots  of  the  Caryota.  .  Often  the  shaft  or  stem  is 
swollen  only  in  th^  middle^  being  more  slender  aboye  and  below^  as 
in  iihe  Palma  Beal  of  the  Island  of  Cuba.     The  leayes  are  soinetimeB 
of  a  darK  and  shining  green  (as  in  the.Mauritia  and  the  Co^oa-nut 
paljn);  sometimes  of  a.  silVery  white  on  the  under  side  (a^  in  ^fche 
slender  Fan^Mdm^  Corypha  miraguaina^  which  we  found  in  the 
Harbor  ef  Trinidad  de  Cuba).'    Sometimes  the  middle'  of  the  fan  or 
palmate  leaf  is  ornamented  with'  concentric  yellowish^  or  bTtdsh 
stripes -like  -a  peacocks  tail;,  as  in  the .  thorny  Mauiida  which  Bon- 
pland  discovered  on  the  banks  of  tibie  Rio  Atabapo.'' 
.  -''The  direction  orthe  kayes  is  a  character  not'  less  important. than 
tbdr  form  and  color.    The  leaflets  (fpliola)  are  sometiipes  arranged 
like  the  teeth  of  a  cpmb^  set  on  in  ^he  same  plane/and' close  to  each 
other^  and  haying  a  yery  rigid  parenchyma  (as  in  Cocosy  and  in 
Phoe^x  the  genus  to  which  the  Date  belongs) ;  whence  the  fine 
play  of  light  from  the  sunbeams  falHng  on  the  upper  isur&ce  of  the 
leayeS  (which  iB  of  a  fresher  yerdure  in  Cocos^  and  of  a  more  deiid 
and  ashy  hue  in  the  Date-palm);  sometimes  the  leayes  are  flag-like/ 
of  a  thinner  and  more  flexible  texture^  and*  curl  towards  the  'ex»> 
tremities  (as  in  Jagua;  Palma  Beal  del  SinU)  Palma  Beal  de  Cuba, 
and  Pir^u  dell'  Orinoeo).     The  peculiarly  majestic  character  of 
palms  is  giyen  not  only  by  their  lofty  sterns^  but  also  in  a  very  high 
degree  by  the  direction  ef  their  leayes.     It  is  part  of  the  beauty  of 
any  particular  species  of -palms  that  its  leayes  should  possess'  this 
aspiring  character;  and  not*  only  in  youth,  as  is  the  case  in  the 
Date-palmjv^bttt  also  throughout  the  duration  of  the  Uf^  c^'t  Vb;^  >a^« 
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The  mare  npright  the  direction  of  th^  leaves,  or^  in  oiherwordBy  die 
nyore  acute  the  angles  which  thej  form  with  .the  upper  part  or  con- 
tinuation of  the  stem;  the  grander  and  more  imposing  is  the  general 
character  and  phyeaognomy  of  the  tree.  How  differei^  are  the 
character  and  aspect  given  by. the  drooping  leaves  of  the  falma.de 
eovija  del  Orinoco  y  de  los  Llanos  de  Calabozo  (Cerypha  teetorom}; 
the  more  nearly  horizontal  or  at  least-  less  upright  leaves  of  the 
Date  and  Cocoa-nu^  pakns;  and  the  aspiring,  heavenward  pointing 
branches  of  the  Jagua^  the  Cucurito,  and  the  Pirijao  L 

^'Nature  has  lavished  every  beauty  of  form  on  the  Jagua  pahn, 
which;  intermingled  with  the  Cucurito  or.  Yadgibai  (85.^.106 
English  feet  high);  adorns  the  Cataracts  of  Atures  and  Maypurefl) 
and  is  occasi«:ially  found  also  on  the  lonely  banks  of  the  Cassiquiare. 
The  smooth;  slender  stems  of  the  Jagua;  rising  to  between  -64  and 
75  En^sh  feet;  appear  above  the  dense  mass  of  foliage  of  .oth» 
kitids  of  trees  from  amidst  which  they  spring  like  raised  colonnade^ 
iheir  airy  summits  contrasting  beautifully  with  the  thickly Jeayed 
'species  of  Ceiba;  and  with  the  forest  of  Lanrine»;  Oalophyllu^;  and 
d^rent  species  of  Amyris  which  surround  them.  .  Thje  leaves  of 
the  Jagua;  which  are  few  in  number  (scarcely  so  many  as  seven  or 
eight);  are  sixteen  or  seventeen  feet  long;  and  ris^  almost  vertically 
into  the  air;  their  extremities  are  curled  like  plymes;  the  ultimate 
divisions  or  leaflets;  having  only  a  thiu;  gras^-like  parenchyma;  flutter 
lightly  and  airily  round  the  slowly  balancing  central  leaf-stalky.  In 
all  palmS;  the  inflorescence  springs  from  the  knuk  itself;  and  belQW 
the  place  where  the  leaves  originate;  but  the  manner  in  which  this 
takes  place  modifies  the  physiognomic  character.'  In  a  few  species 
only  (as  the  Corozo  del  Sinu),  the  spathe  (or  sheath  enclosing  the 
flowers  and  fruits)  rises  vertically,  and  the  fruits  stand  erect;  form- 
ing a  kind  of  tbyrsus;  like  the  fruits  of  the  Bromelia:  in  most 
species  of  palmS;  the  spathes  (which  are  sometimes,  smooth-  and 
sometimes  rough  and  armed  with  formidable  seines)  are  pehdeht; 
in  a  few  speQies,  the  male  flowers  are  of  a  dazzling  whitetiesS;  and 
Jn  such  cases  the  flower-covered  spadiz;  when  fidly  developed; 
shines  from  a&r.  In  most  species  of  palms,  the  male  flowers  are 
yellowish;  closely  crowded;  and  appear  almost  withered  when  they 
diaengage  themselves  from  the  &^the. 
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'^  In  Pfedms  with  pinnate  foliage^^the  leaf-stalks  eitiiec  probeed  (as 
in  the  Qocoi^nat^  the  Date^  and  the  Palma  ^eal  del  Sinu)  from4he 
drj;  roughs  woody  part  of  the  stem^  or,  as  in  the  Palma  Eeal  de  la 
Havana.  (Oreodoxa.  regia)  seen  and  admired  hj  Colnmbus^  ih^ne 
rises  upon  the  rough  part  of  the  stem'  a-  grass-green^  smooth^  thin- 
"ner  shaft;  like  a  column^plaoed  upon  a  colamn;  and  from  thi^  the 
leaf-i|talks' si»ring.  In  fui-i^ihns^  '.foliis  palmatis/  the  leaf j  crown 
(ts  in  <the  Moriche  and  t&e  ^  Palma  sombrero  de  la  Ha^^tna)  often 
rests  on  »  previous  bed  of  dry  leaves^  a  cirouinstanoe  which  gives  ta 
%he  tree  a  sombre  and. melancholy  appearance.  In  some  umbrella- 
palmS;  the  otowu  opnsiBts  oi  very  fe^  lieaves,  which  rise  upwards; 
oarried.on  ver^  slender  petioles  or  foot-stalks  {as  in  Miraguama). 

}^  The  f<»rm  and  color  of  the  fruits  of  Palms  also  offer  much  niore 
.variety  than  is  commonly  believed  in  Europe.     Mauritia  flexuoaa 
b^ars  -egg-shaped  fruits^:  whose  scaly^  browu;  and  shining  sur&cc; 
^ves.them  sopiething  of  the  appearance  of  young  fir-cones.     What 
a  difSaience  between  ihe  enormous  triangular  cocoa-uut;  the  soft 
fleshy  berries  of  the  date^  and  the  small;  hard  fruits  of  the  CorozQ  I 
3ui  among  the  fridts  of  palmS;  none  equal  in  beauty  those  of  the 
Pirijao  (Pihiguao  of  S. -Fernando,  de  Atabapo  and  S.  Balthasar); 
they  are  ^gg-shaped;  mealy,  and  usually  without-  seedS;  two  or  three 
inches  thick;  and  of  a  golden  color,  which-  on  one  side  is  overspread 
with  crimson;  and  these  richly  colored  fruitS;  crowded  together  in  a 
bunch;  like  grapes,  .are4)endent  from  the  summits  of  migestiiO  palm 
trees.''     I  have  already  spoken  at  p.  175;  of  these  beautiful  BroitS; 
of  which  there- are  seventy  or  eighty  iu  a  bunch,  and  which  can 
be  prepared  as.  fo9d  in  a  variety  of  way  S;  like  plantains  and  po- 
tatoes.   . 

' .  In  spme  species  of  Palms  the  flower  sheath;  or  spathe  surround- 
ing the  spadix  and  th&  flowers,  opens  suddenly  with  >n  .aucyible' 
sound.  Hichard  Schomburgk  (Beisen  in  Britisch  Guiana,  th.  i.  s. 
-55)  has,,  like  myself  observed 'tl^B  phenomenon  in  the  flowering  of 
the  Oreodoxa  oleracea.  This  first  opening  of  the  flowers  of  PalmS; 
accompanied  by  sound,'  recalls  :.the  venial  Dithyrambus  of  Pindar, 
.  4nd  the  moment  wheu;  in  ArgivQ  Nemea,  **  the  first  opening  shoot 
<^  the  date-palm  proclaims  .the  arrival  of  balmy  spring.''  (CoemoS; 
bd.  ii.  s.  lOj  Eng.  ed.  p.  10.) 
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niiee  vegetable  fonns  of  peooliar  beauty  are  proper  to  tbe  tsc^- 
Old  sone  in  all  parts  of  ihe^  ^lobe;  Palms^  Plantains  or  Bananas, 
and  Arborescent  Femd.  It'  Is  wbeile  beat  and  moisture  are  com- 
bined that  yegetation  is  most  yigorons,  and  its  forms  most  yaiied; 
and  benoe  Soutb  America  excels  the  rest  of  the  tropical  world  in 
tbe  number  and  beauty  of  her  species  of  PtJmjB.  In  Aida,  ibis  form 
of'  vegetation  is  more  rare^  peibaps  because  a  considerable  part  of 
the  Inidian  continent  wbiob  was  situated  iinmediately  under  the  «qui< 
Aoctial  line  has  been  broken  up  and  covered  by  the  sea  in  the  coiirBe 
of  former  geological  revolutions.  We  know  scarcely  anything  of 
the  palm  trees  of  Africa  between  the  Bigbt  of  Benin  and  the  Coast 
of  Ajan;  and^  generally  speaking,  we  are  only  acquainted^  as  has 
been  already  remarked,  ^th  a  very  small  number  of  speoies  of 
Palms  belonging  to  that  quarter  of  the  globe. 

Palms  affoird,  next  t6  Conifers^  and  species  of  Eucalyptus,  belong 
ing  to  the  &mily  of  Sfyrtaoesd,  examples,  of  the  greatest  lof&iess  of 
stature  attained  by  any  of  the  members  of  tbe  vegetable  kmgdoin:- 
Of  the  Cabba^  Palm  (Areoa  oleracea),  stems  have  been  seen  fittnn' 
160  to  160  French  (160  to  170  English)  feet  high.     (Aug.  de 
Saint-Hilaire,  Morphofogie,  v^g^tale,  1840,  p.  176.)     The  Wjtt- 
palfn,  our  Ceroxylon  andicola,  discovered  by  us  on  the  Andes;  be- 
tween Ibague  and  Carthago,  on  the  Montafia  de  Quindiu,  attains  the 
immense  height  Df  160  to  180  French  (170  to  192  English)  feet 
I  was  able  to  measure  with  exactness  the  prostrate  trunks  which  had' 
been  cut  down  and  were  lying  in  the  forest.     Next  to  the  Wax- 
palm,  Oreodoxa'Sancona,  which  we  found  in  flower  near  Boldanilla 
in  the"  Cauca  Valley,  and  which  affords  a  very  hard  and  excellent 
building  wood,  appeared  to  me  to  be  the  tallest  of  American  pialms. 
The  circumstance  that,  notwithstanding  the.  enormous  quantity -of 
fruits  produced  by  a  single  Palm  tree,  thfi  number  of  individuals 
of  each  species  which  are  found  in  a  wild  state  is  not  very  conside- 
rable, can  only  be  explained  by  the  frequently  abordve  development 
of  the  fruits  (and  consequent  absence  dP  seeds),  and  by  the  vora- 
city of  their  numerous  assailants,  belonging  to  all  classes  of  the 
animal  world.     Yet,  although  I  have  said  that  the  wild  individualb 
are  not  very  numerous,  there  are  in  the  basin  of  the  Orinoco  entire 
tribes  of  men  who  live  for  Be:7^T«\  mouNal^  c£  the  year  on  the  fruits 
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of  palms.  ''In  pahnetis;  Piliigiiao  eonditis,  singnli  tmnci  quotan- 
nis  fere'  400  fructus  fenint  pomiformes/  tritumque  est  yerbum  inter 
Fratres  S.  Francisci^  ad  ripas  Orinoci  et  GaoiniaB  degenteS;  mire 
pingaeseere  Indorum  corpora,  quoties  nberem  Palmse  £ractam  fon- 
dant"    (Humboldt^  de  Distrib-  geogr.  Plant,  p.  240.)  ; 

(*®)  p..  239*. — "  Since  the  earliest  infancy  qf  human  cirnlizatumJ' . 

,  In  -all  tropical  conntries  we  find  the  cultivation  of  the  Banana  or 
Plantain  established  ^in  the  earliest  times  with  which  tradition  or 
history  makes  ns  acquainted.  It  is  certain  that,  in  the  course  of  the. ' 
last  few  centuries,- Afirican  slaves  have  brought  new  varieties  to 
America,  but  it  is  equallj  certain  that  Plantains  were  ciiltiyated  in 
thfe  New  World  before  its  discovery  by  Columbus.  The  Guaikeri 
Indians,  at  Cumana,  assur^  us  that,  on  the  coast  of  Paria,  near  the 
'  Grolfo  Triste,  when  Ihe  fruits  were  allowed  to  remaiifi  ob  the  tree  till 
•  ripe,  the  plantain  sometimes  prcxiuced  seeds  which  would  germinate  > 
and"  in  this  mann^.  plantams  are  occasionallj  found  growing  wild  in 
the  Tecesses  of  the  forest,  from  ripe  seeds  conveyed  thither  by  birds. 
Perfectly  formed  seeds  have  also  sometimes  been  found  in  plantain 
fruits  at  Bordones^  near  -Cumana.  (Compare  my'Essai  sur  la  Geo- 
graphic des  Plantes,  p.  29;  and  my  E^lat.  hist.  t.  i.  pp.  104  and 
587,  t.  ii.  pp:  365  and  367.) 

I  have  already  remarked  elsewhere  (Cosmos,  bd.  ii.  s.  191; 
English  edition,  p.  156),  that  Onesicritus  and  the  other  companions 
of  Alexander,  while  they  make  po  allusion  to  the  tall,  arborescejit 
ferns,  speak  of  the  fan4eaved  umbrella  palm^  and  of  the  delicate 
and  alwayi^  fredi  verdure  of  the  cultivated  plantains  or  bananas. 
Among  the  Sanscrit  names  given  by  Amarasinha  for  the  plantain 
or  banana  (the  Musffc  of  botanisis)  lliere  are  bhanu-phali^  (sun-fruit), 
yarana-buscha,  and  moko.  Phala  signifies  fruit  in  general.  Iias&en 
explains  the  words  of  Pliny  (xii.  6),  "arbori  nomen  palae,  pomo 
taiensd*'  thuS:  "The  Roman  mistook  the  word  pala^  fruit,  fcr  the 
naine  of  the  tree:  and  varana  (in  the  moujbKof  a  Greek  ouarana) 
became  transformed  into  ariena.  The  Arabic  maiiza  may  have  be.en 
formed  from  moko,  iand  hence  our  Musa.  Bhanu-fruit  is  not  far 
from  banfitna-fruit    (Compare  Lassen,  Indische  Alterthumskunde, 
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U.  i.  8.  262,  with  my  Essai  politique  sur  la  Noiiyelle  EflpagDe^  t 
ii.  p.  882,  and  B£L  hist.  \,  I  p.  491} 

(^  p.  240.—"  Thejbrm  of  MnHvacemr 

Larger  malvaceoas  forms  begin  to  appear  as  soon  as  w^  ham 
Grossed  the  Alps;  at  Nice  and  in  Dalmatiai  Lavatera  arborea;  and 
in  Ligaria,  Layater|k  dbia.  The  dimensionB  of  the  Baobab,  monkey- 
bread  tree,  have  been  mentioned  above  (vol.  ii.  p.  90).  To  this  form 
are  attached  the  also  botanically  allied  fiEimilies  of  the  Bjttneriaoes 
(Steronlia,  Hermannia,  and  the  large-leaved  Theobroma  Cacao,  in 
which  the  flowers  spring  from  the  bark  both  of  the  trunk  and  the 
roots);  the  Bombacese  (Adansonia,  Helicteres^  and  GheirostemonJ; 
and  lastly  the  TiliaeeaB  (Sparmannia  Africana).  I  may  name  moie 
particularly,  as  superb  representatives  of  the  MaUow-fcnm,  our  Cft- 
vanillesia  platanifolia,  of  T^irbacp,  near  Carthagena  in  South  Ame* 
rica,  and  the  celebrated  X)chroma-like  Hand-tree,  the  Macpalxochi- 
quahuitl  of  the  Mexicans  (from  macpfdli,  .the  flat  hand),  Arbol.de 
las  Manitas  of  the  Spaniards,  our  Cheirostemon  platanoides;  in  whieli 
the  long  curved  anthers  project  beyond  the  fine  purple  blossonii 
causing  it  to  resemble  a  hand  or  claw.  Throughout  the  Mezian 
States  this  one  highly  ancient  tree  is  the  only  existing  individual  of. 
this  extraordinary  race :  it  is  supposed  to  be  a  stranger,  planted  about 
five  centuries  ago  by  the  kings  of  Toluca. .  I  found  the  height  above 
the  sea  where  the  Arbol  de  las  Manitas  stands  to  be  8280  Frendi 
(8824  English)  feet.  Why  is  there  only  a  single  individual,  and 
from  whence  did  the  kings  of  Toluca  procure  either  the  young  tree 
or  the  seed?  It  sieems  no  less  difficult  to  account  for  Monteiuma 
not  having  possessed  it  in  his  botanical  gardens  of  Huaxtepec,  Cha- 
poltepec,  and  Iztapalapan,  of  which  Hernandez,  the  surgeon  of  Philip 
II.,  was  still  able  to  iavail  himself,  and  of  which  gome  traces  remain 
even  to  the  present  day;  and  it  seems  strange  that  it  should  not 
have  found  a  place  among  the  representations  of  objects  of  natonl 
history  which  Nezahualcoyotl,  king  of  Tezcuco,  caused  to  be  drawn 
half  a  century  before  the  arrival  of  the  Spaniards.  It  is  asserted 
that  the  Hand-tree  exists  in  a  wild  state  in  the  forests  of  Gr^atimalt. 
(Humboldt  and  Bonpknd,  Plantes  dquinoxiales,  t.  i.  p»  82,  pi.  24; 
1^^9«ai  polit.  sur  la  Nouv.  Esp.,  t  i.  p.  98.)    At  the  Equator,  we  have 
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ficcn  two  Malvoccee,  8i<laFhjIlanthoB  (Cnvaii),  and  Sida  pichincbenaiB, 
ascend,  on  the  mouotaJD  of  Antisona&nd  thGVoluanoIlucu-Pichinoha, 
to  the  great  elevation  of  12,600  and  14,130  FrencL  (13,430  and 
15,066  English)  feet.  (See  our  Plantes  &}uiii.,  t,  ii.  p.  113,  pi. 
116.)  Only  the  Saxifraga  bonssingaulti  (Brogn.)  reaches,  on  the 
slope  of  the  Chimborazo,  an  altitude  sis  or  seven  hundred  feet  higher. 

(«)  p.  240.—"  The  MiMaa  form."- 
The  finely  feathered  or  pinnated  leaves  of  Mimosas,  Acacias, 
Schrankiaa,  and  species  of  Desmanthus,  are  most  truly  forms  of 
tropical  vegetation.  Yet  there  are  some  representations  of  this  form 
beyond  the  tropica;  in  the  Northern  Hemisphere  in  the  Old  Conti- 
nent I  can  indeed  cite  but  one,  and  that  only  in  Asia,  and  a  low- 
growing  shrub,  the  Acacia  Stephaniana,  according  to  Kunth'a  more 
recent  investigutiona  a  species  of  the  genus  Prosopis.  It  is  a  sodal 
plant,  covering  the  arid  plains  of  the  province  of  Shirwan,  on  the 
Kur  (Cyrus),  as  far  as  the  ancient  Araxes,  Olivier  also  found  it 
near  Bagdad.  It  is  the  Acacia  foliis  bipinnatis  mentioned  by  Bus- 
banm,  and  extends  as  far  north  aa  42"  of  latitude.  (Tableau  dea 
Provinces  situ^s  sur  la  Cote  occidentale  de  la  Mer  Caspienne,  entre 
les  flonvea  Terek  et  Kour,  1798,  pp.  58  and  120.)  In  Africa  the 
At&ciA  gammifera  of  Willdenow  advancea  aa  f ar  aa  Mogador,  or  to 
S2?  north  latitude. 

On  the  New  Continent,  the  banks  of  the  Mississippi  and  the 
Tennessee,  aa  well  as  the  savannahs  of  IlUnoia,  are  adorned  with 
Acacia  glandulosa  (Micbaux),  and  A.  brachjloba  (Willd.).  Mi- 
ohaux  found  the  Schrankia  uocinata  extend  northwards  from  Florida 
into  VirgiiHa,  or  to  37°  N.  latitude.  Gleditschia  tricanthoa  is  found, 
iiccording  to  Barton,  on  the  east  aide  of  the  Alleghany  mountains, 
M  fv  Iiorth  as  the  38th  parallel,  and  on  the  w^st  aide  even  aa  far 
ta  the  41at  parallel.  Gleditachia  monoaperma  ceaaea  two  degrees 
brther  to  the  south.  These  are  the  limita  of  the  Mimosa  form  in 
tlie  Iforthern  Hemisphere.  In  the  Southern  Hemisphere,  we  find 
beyond  the  tropic  of  Capricorn  simple  leaved  Acacias  as  far  aa  Van 
Dienien  Island;  and  even  the  Acacia  cavenia,  described  by  Claude 
Gay,  growa  in  Chili  between  the  30th  and  37th  degrees  of  south 
latitude.    (MoUna,  Storia  Natorale  del  ChUi,  1782,  p.  174.)     ChiU 
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has  no  trae  Mimosa,  bat  it  has  three  species  of  Acacia.  Even  in 
the  north  part  of  Chili,,  the  Acacia  cavenia  only  grows  to  a  height  of 
twdve  or  thirteen  feet;  and  in  the  south,  near  the  sea  coast,  it 
haidly  rises  a  foot  above  the  ground.  In  South  America,  north  of 
the  Equator,  the  most  excitable  Mimosas  were  (next  to  Mimon 
pudica),  M.  dormiens,  M.  somnians,  and  M.  somniculo^^  Theo- 
phrastus  (iy.  3)  and  Pliny  (xiii.  10)  mention  the  irritability  of  tha 
African  sensitive  plant;  but  I  find  the  first  description  of  the  South 
American  senl^itive  plants  (Pormideras)  in  Herrera,  Deead.  iL  lib. 
iii.  cap.  4.  The  plant  first  attracted  the  attention  of  the  Spaniaidi 
in  1618,  in  the  savannahs^  on  the  isthmus,  near  Nombre  de  Bios: 
^'parece.como  oosa  sensible;''  and  it  was  said  that  the  l^ves  (^'de 
ediura  de  una  pluma  de  pi^aros'')  only  contracted  on  being  touched 
with  the  finger,  and  not  if  touched  with  a  piece  of  wood.  In  tlie 
small  swamps  which  surround  the  town  of  Mompox  on  the  Magdft- 
lena,  we  discovered  a  beautiful  aquatic  Mimesaoea  (Besmanthiu 
lacustris).  It  is  figured  in  our  Plantes,  dquinoxiales,  t.  i.  p.  55,  {d. 
16.  In  the  Andes  of  Caxamarca  we  found  t\iro  Alpine  Mimosen 
(^imosa  montana  and  Acacia  revoluta),  8500  and  9000  Freneh 
(about  9060  and  9590  English)  feet,  above  the  sor&ce  of  the 
Pacific. 

Hitherto  no  true  Mimosa  (in  the  sense  established  by  WiUde- 
now),  or  even  Inga,  has  been  found  in  the  temperate  zone.  Of  all 
Acacias,  the  Oriental  Acacia  julibris»n,  which  Forskal  has  con- 
founded with  Mimosa  arborea,  is  that  which  supports  the  greatest 
degree  of  cold.  In  the  botanic  garden  of  Padua  there  is  in  the 
open  air  a  tree  of  this  species  with  a  stem  of  considerable  thichnesS; 
although  the  mean  temperature  of  Padua  is  below  1(X^.5  Reaumur 
(55°.6  Fahr.). 

(«^>  p.  240.— "iTeai^." 

In  these  physiognomic. considerations  we  by  no  means  comprise 
under  the  name  of  Heaths  the  whole  of  the  natural  family  of 
Ericaceae,  which  on  account  of  the  similarity  and  analogy  6{  the 
floral  parts  includes  llhodbdendron,  Befaria,  Gaultheria,  EscaUonis^ 
&c.    We  confine  ourselves  to  the  highly  accordant  and.  dlaracte^ 
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icrtio  fonn  cif  ihe. species  of  Erica^  indading  Callims  (iBrica)' Vnl- 
gBoiSf  L.;  the  commoil  heather. 

<<  While^  in  Europe^  Erica  camea/  S.  tetralix,  E.  oinemy  tnd 
CallmiA  Tulgar^Sy  eoyec  large  tracts  of  gjpojmd  from  the  fboBof 
OemwDj/ France^  and  England  to  the  extremity  of  Norway^Sdndi 
Africa  c^rs  the  most  yaned  assemblage  of  species.     Only  one 
species  which  is^  indigenous  ip  the  Anthem  Hemisphere  at  the 
Cape  of  Good  Hope^  Erica  nmbellata,  is  found  in  the  Northern 
Hemisphere;  t.  e.  Jh  the  north  of  Africa,  in  Spain,  and  Portugal. 
Eri^  Vagans  and  E.  sorfoorea  also  belong  to  the  two  opposite  coasts 
of  the  Mediterranean:  the  first  is  found  in  North  Africa,  near 
MarseUleSi  in  Sicily,  Dalmatia,  and  even  in  England;  the  second 
in  Spain,  Italy,  Idtria,  and  in  the  Canaries.''     (Klotzsch  on  the 
Geographical  Distribution  of  species  of  Erica  with  persistent  corol- 
las, MSS.)     The  common  -  heather,  Calluna  vulgaris,  is  a.  social 
plant  covering  large  tracts  from  the .  mouth  of  the  Scheldt  to  the 
western  deoUYi^  of  the  Ural.     Beyond  the  Ural,  oaks  and  heaths 
cease  togetlier:  both  are  entirely  wanting  in  the  whole  of  Northern 
Asia,  and  throoghdot  Siberia  to  the  shores  of  the  Pacific  Ocean. 
Gmelin  (Flora  Sibirica,  t.  iv.  p.  129)  and  Pallas  (Flora  Eossica, 
t.  i.  pars  2,  p.  5S)  have-  expressed  their  astonishment  at  this  disap- 
j^eiurance  of  the  Callnaa  vulgaris — a  disappearance  which,  on  the- 
eastern  decfivity  of  the  Ural  Mountains,  is  even  more  sudden  and 
decided  than  might  be  inferred  from  the  expressions  of  the  last^ 
flamed  great  naturalist.  Pallas  says  merely :  ^'  Ultra  Uralense  jugum 
sebsim  deficit,  vix  in  Isetensibus  campis  rariSsime  apparet;^  et  ulte- 
rior! SibiriaB  plane  deest.^     Chamisso,  Adolpt.  Ermaii,  and  Hein- 
tich  Kittlitz,  have  found  Andromedas  indeed  in  Kamtschatka,  and 
on  the  north-west  coast  of  America,  but  no  Calluna.     The  accurate 
knowledge  which  we  now  possess  of  the  mean  temperature  of  several 
iMurts  of  Northern  Asia,  as  well  as  of  Uie  distribution^  of  the  annual 
temperature  into  the  difiTerent  seasons  of  the  year,  affords  no  isort 
of  explanation  of  the  cessation  of  heather  to  the  east  of  the  Ural 
Mountains.     Joseph  Hooker,  in  a  noto  to  his  Flora  Antarctica,  has 
treated  an4  contrasted  with  great'  sagacity  and  clearness  two  very 
different  phenomena  which  the  distribution  of  plants  presents  to  us : 
.    on  the  one  hand^  *'  uniformity  of  surface  aoteomi^i^M  ^  i\\sii^»fv^^ 
^8 
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of  yegetaiaon;''  and  on  the  other  hsndy  ''instanbeB  of  a.  sucUen 
change  in  the  Tegetation  unaocompanied  bj'any  diyeifeitj  of  geolo- 
gical or  other  featiues."  (Joseph  Hooker^  Boteny  of  ^e  Antascfio 
Voyage  of  the  Erebus  aiKl  Terror,  1844^  p.  21(Ky  Jb  ihece/my 
spedea  of  Erica  ip  Central  Asia?  The  plant  spoken  of  by  Smmden 
in  Turner's  Travels  to  Tldbet  (Phil.  Trans,  vol.  Ixzis.  p.  86)ja8 
having  been  found  in  the  Highlands  of  Nepaul  (together  witb  otber 
"Eurc^yean  plants,  Yaccinium  myrtillus  and  Y.  ozycoccus),  and'  de- 
boribed  by  him  as  Erica  vulgaris,  is  believed  by  Robert  Brown  to 
have  been  an  Andromeda^  probaUy  Andromeda  fastigi|kta  of  Wal- 
lich.  No  less  striking  ia  the  absence  of  Callnna  vulgaris^  and  of  all 
the  species  of  Erica  throughout  all  parts  of  the  Continent  of  ,AID^ 
rica,  while  the  Calluna  is  found  in  the  Azores  and  in  Iceland^  It 
*  has  not  hitherto  been  seen  in  Greenland,  but  was  discovered  a  few 
years  ago  in  Newfoundland.  The  natural  family  of  the  Erii^usesB 
iis  also  almost  entirely  wanting  in  Au3tralia,  where  it  is  replaoediij 
Epacridese.  Linnaeus  described  only  102  species  of  the  gemis  iEtnoa;' 
according  to  Klotzsch's  examinatioti,  thi&  genus  really  contains,- after 
a  care'ful  exclusion  of  all  mere  varieties,  440^'true  species. 

(»)  p.  '241.—"  Th  Cacimforinr 

If  we  take  the  natural  family  of  the  Opuntiaceae  separated  from 
the  GrossularjaceaB  (the  species  of  Ribes),  and,  viewed  as  it  is  by 
Kunth  (Handbuch  der  Botanik,  s.  609),  we  may  well  regard  it  as 
belonging  exclusively  to  America.  I  am  aware  that  Roxburgh,  in 
the  FJora  Indica  (inedita),  cites  iwo  species  of  Caotus  as  belonging 
to  South  Eastern  Asia; — Cactus  indicus  and  C.  chinensis.  Both, 
are  widely  disseminated,  and  are  found  in  a  wild  state  (whether  they 
were  originally  wild  or  have  become  so)j  and  are  distinct  from  Cactus 
opuntia  and  C.  coccinellifer;  but  it  is  remarkable  that  the  Indian 
plant  (Cactus  indicus)  has  no  ancient  Sanscrit  namfe.  Cactus  chinensiB 
has  been  introduced  in  St.  Helena  as  a  cultivated  plant.  No^tiiat 
a  more  general  interest  has  at  length  been  awakened  on  the  subject 
of  the  original  distribution  of  plants,  future  inviestigation  will  dispel 
the  doubts  which  Lave  been  felt -in  several  quarters  respecting  the 
existence  of  true  Asiatic  Opuntiaceae.  In  the  animal  kingdom  par- 
tiouls^r  forms  are  found  to  oectut  b.\w^^.    Taigirs  were  long  regardedi 
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te  a  tanD.  exdnaiYely  ohandteristio  of  tbe  New  GoMtinent;  akicL  jet  the 
Anveriean  tapir  has  been  ibnnd  as  it  were  repeated  in.  that  of  Malacca 
(Tapiros  in<HGiis,  Onv.). 

'Alihovgh.  tbei  species  oi  Cactus  belong,  generally  speaking,  more 
properly  to  the-  tropical  regions,  yet  some  are  indigenous  in  the  tem- 
perate nMie>  as  oniihe  Missouri  and  in  Lquisianlt,  Cactus  missuriemds 
and  CyiYipara; .  and.  Back  saw  with  astonishment  the  shores  of 
B^i\y  Lake^  in  north  lat.  48^  40',  covered  with  C.-opuntia.  fiduth 
ortli&  Equator,  the -species  of  Oactns  da  not  extend  beyond  the  Rio 
Itati^  in  lat.  SO^'^juid  thp  Rio  Biobio^  ib.  kt.  ST"  l^";  .  In  the 
paift'of  &^  Andes  which  is  situated: between  the  tropics,  I  have  seen 
species  of  Cactus  ^C.  sepium,  C.  chlorocarpus,  C.  bonplandii)  growing 
on  elevated  plains  nine  or  ten  thousand  (French)  feet  (about  -9690 
aiid^l0,660  English)  above  the  level  of  the  sea;  but  a  still  more 
alpine  character  is  shown  in  latitudes  belonging  .to  the  temperate 
flone^  in  Chili,  by  the  Opuntia  evallei,  which  has  yellow  flowers  and 
a-creeiHng  stem.  *  The  upper  andr  lower  lis^te  beyond  which  this 
plant  does.not  extend  have  been  accurately  determined  by  barometric 
measurement  by  the  rleamed  botanist  Claude  Gtn,j :  it  -has  never  been 
found  lower  than  6830  fVench  (6746  English)  feet,  and  it  reaches 
and  even  passes  the  limite  of  perpetual  snow,  having  been  found  on 
uncovered  masses  of  .rock  'tising  from  amongst  the  snows.  The 
last  small  plante  were' collected  on  spots- situated  12,820  French. 
(13,663  English)  feet  above  the  level  of  the  sea.<  (Claudio  Gay> 
Flora  Chilensis,  1848,  p.  30.)  Some  species  of  Echipo-cactus  are 
also  true  alpine  plants  in  Chili.  A  counterpart  to  the  fine-haired 
Cactus  senilis  is  found  in  the  thick-wooled  Cereus  lanatus,  called  by 
the  natives  Fiscol,  which  has  handsome  red  fruit.  We  found  it  in 
Per^,i  near  G-uancabamba,  when  on  our  journey  to  the  Amazons 
River.  Tfie  dimensions  of  the  differ^t  kinds  of  Cactace»  (a  group 
on  which  the  Princ9  of .  Salm-Dyck  has  been  the  first  to  throw  gre&t 
li^t)  offer  great  variety  and  contraste.  Echinocactus  wislizeni, 
which  is -4  feet  high  and  7  feet  in  circumference  (4  feet  3  inches 
and  7  feet  %  inches  English),  is  still  only  the  third  in  size,  being 
Borpassed  by  E.  ingens  (Zucc.)  and  by  E.  platyceras  (Lem.). 
(Wislizenus,  Tour  to  Northern  Mexico,  1848,  p.  97.)  The  Igcbino- 
oaetas  staineni  reaches  from  2  to  2|  feet  diametex^,  li^^^Ssoa^^^x^soL 


diaiBefeE,  and  iraMs  ftom  700  tp  2000  IIml:  idnk  (SiolwMnB. 
whkh  we  fbund  near  Sondarillo,  in  Ae  provmop  of  Afii^^flO^pMifl 
thai^  Imiig  only  dif^flj-rooHl  lib  the  iaiid,it  gete  tafcwitutt  tibe  tees 
of  dof^  ./The  MelooactfiOMi^  wiiio|^  .an  foil  of  juieep  imilM-dlijneit 
twasiiii  HIeo  the  ffiTtinrli  nf  Midipnnir  (fhrnntiVirif  i«  thtrlangaijgi) 
of  the  &m!ittj,fr(mk:rafm,rqvmy^l^ 

tf  Ibnst),  aie^egetaKle  tmntaiBs}  and  the  suouW'  m  illudL>iliB 
konea  and  maletL  (itoilip  them  efMsnuidi  their  hoofi^  Iii4hieiiikef 
kjxaf  from  the  spines^  haa  been  abndj  aieB&m6d-{Yol..L  -fu  If). 
Sfaoee  the  1^  .qnartor  ef  »  «eiitiiij  Ci^ita  cfviiiai  ka^  eztendri 
iftaalf  in.A  Jenmffcaible  manner  into  Northern  Afiae%  Byitky  GseaBey 
Aai  ihe'whole.<»f  the  South,  of  SniopQ;  ieven  .yenetoitviig^  in  AMb^ 
tnm  the  eoasta  far  inta idbe  ulterior  ef  the  ooitBlrj,  taid  MwinJifiii 
itie]f  vith  theind]genoiliB|dantB..  -"'  :  ^  -  •. 

; '  When  etie^haa.bete  acdnitOBied  taae^  OaotMea-odjr.fai  oar  hot> 
jlbotieesy  one  i?  aatonished-iitihe  degree  irfdenaitj  and  iiardnew  liiiA 
the  Ugneons  fibrea  aljain  in  eld  ttieta8'BtiBin&  The  Indiana  fcaof 
tiiat'  oaotoi  wood  is  ineorraptible,  and  i9KeeUent  jbr  oaan  ^nd  fiir  tk 
threabQlds  of  doors.  There'  is  haiflfy  anything  in  ve^elaUe  phyM^ 
nomy  which  makes  s6  angular  and  ineffkeeable  an  imp^ieaKon  oa  a 
newly  arrived  persoQ,  as  the  nght  of  an  iaid  pdain  thiokly  oovend; 
like  those  near  Cumana,  New  Barcelona^  and  Gero^  .and  in'the  ftth 
vinoe  of  Jaen  de-  Braeamoros^  with  ooluitmar  and  candelafara-fib 
divided. oaotoiP stems.-  ^.        ,  •  .   ^ 

:       .   >)p.  24---«<>«s^«fe«.''      - 

The  almost  animal  shape  of  blossonis  of  Orehid^.ia  partienhofy 
stnking  in  the  iselebrated  Torito  of  South.  Amerioa  (o^r  Angnloa 
grandiflora) ;  in  the  Mosquito  (onr  Bestrepia  antmtiif«ra) ;  in  Ae 
Ilgr  del  Espiritu  Sauto  (also  an  Angoloa^  aceoMing  to  Ehora  Pern* 
viaoas  Prodrom.  p.  118;^  tab.  26-i;  in'  the*  ant-like  fioiwepf  of  ti»e 
Chiloglottis  comuta  (Hooker,  Fbra.antarctioaf'p.  .69)  f.  in  th^  Mei- 
ioan  Bletia  speeioaa;  and  in  the  highly  durious  host  of  our  •European 
species  of  Ophrys;  0.  muscifera,  O.  apiiera,«0.  aranifera^  Q,  andi- 
nitesy  &€.  A  predilection  for  this  superbly  flowering  groqp  ol 
plants  baa  so  increaaed^  that  the.  numH^  jnil^'ik^  in  ^Europe  I7 
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the  broA^rs  Loddiges  i^  1848  has  beeii  estima^  at  2360  species; 
vAvih  m  1843.  it  was  xather  more  tium  1650^  aad  in  1813  only  115. 
What'  a  rich  mine  of  i$till  unknewn  superb  flowering  Orchid^sd  t^e 
interior  of  Afiica  M^ist  oontain^  if  it  is  weQ  watered !    lindlej;  in 
his  fixie  work,  entitled  '^^-The  G«n^  and  Species  of  Orchideous 
PlantBj''  cleserihed  in- 1^40  precisely  1980  species;  at  the  end  of  the 
year  1848  Elotzsch  reckoned  3545  species.        . 
.  '  While  in  ijne  temperate  and  cold  ^one^  there  a^onlj  ^'terrestrial'' 
Orchidesd^  t.'tf.- grt>wing  on  and  close  to  the  ground^  tropical  conn- 
^es  possess  botii£)rmB;  t.  e.  the  '^terrestrial'^  and  the  ''  parasitic/' 
which  grow  on- trunks  of -> trees.   'To  the.  first-named  of  these  two 
divisions  belong  the  tropical  genera  Neottia^  Cranichis^  and  most  of 
the  Habenarias.     We  have  also  found  both  forms  growing  as  alpine 
plants  on  the.  slopes  of  Hie  ch^n  of  the  Andes  of  New  (3-ranada  and 
Quito:  of^&e  parasitical  Chrchidese'  (Epidei^drese))  MasdeYallia.uni- 
florar(at  &600  French,  or  about  10,230  English  feet);  Oyrtochiltim 
flexuosum  (at  9480  French;  or  about  K),100  English .  feet) ;- and  , 
I>eiidrobium  aggregatuin.  (8900  French,  or  about  9480  English 
feet)  r  and  of  the  terrestrial  0rchide8e,'the  Altensteinia  paleacea, 
near'  Lloa  Chiquitb)'  at  the  foot  of  4lie  Ycdicano  of  I^chinoha.   Olaude 
G«7  thinks  that. the  Orchideae  said  to  have  been  seen  girdwihg  on 
4rees  in  the  Island  of  Juan-  Fernandez,-  and  even  in  Chiloe,  w^re 
probably  in  realitj  only  parasitical  Pourretias,  which  esitend  at  le^st 
as  far  south  as  40°  S.  lat.  '  In  New  Zealand,  w^  find  tha^  the  tropin 
cal  fiwm^f  Orchide»  han^g  from  trees  extends  eveb  to  45^  S.'lat. 
The  OrchidesB  of   Auckland's  and  Campbell- s  Islands,  however 
(Ghiloglolids,  Thelymitra,  and  Acianthud),  grow  on  the  "ground  in 
moss.     In  the  animal  kingdom,  one  tropical  form  at  least  advances 
much  fiurther  to  thg  south.     In  Macquarie -Island,  in  lat.  54.°  39', 
tiearer  to  the -S^outh^  Pole  therefore  ilian  Dantsic  is  to  the  North 
Pole;  there  is  a  native  parrot.     (See  also  the  section  Orchidese  in 

i»y  wort  de  Distrib.  geogr.  Plant.,  j^.  241-247.) 

.    . .     • 

(l^)  j^.  242,^^' The  gammnese." 

Acadas  which  have  phyllodias  instead  of  leaves,  some  Myrtace«e 
(Eucalyptus,.  Metrosidcaros,  Melaleuca,  and  Leptosperinum),  and 
OasnarinfUB^  give  a  uniform  character  to  the  "Vegetation  of  Australia 

28* 
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ihiiii  0triiig4]kB^  avtmUted  brancbefly  hain$ig  ib»  -  jcpois  pmriU! 

witb  membruioiu  dontiodftM  Bb^ftttis/jun^  b6eii.txw|Mi«drl)y.i» 

yelleny  aooording  to  the  particular  spei^  whieh  ftll  oader  iiMir 

obMrvatioPy  eidier  to  arboreso^t- JP!qui»Btao^  ^i«rietafl0)''oir  %^  oi< 

So(»tdi  fink    (See  narwin,  JdiBiBal  of  I^eao^ 

-the  ooacrti  of  Pern  the  aspect  of  jooi^tbidketa  of  CdOetiaf^ 

■ho  |»tMliiced  on  taj  vsmi.  a  «ngid|yr.Jn^jMiioii;  Qfji^ffawwy^.  . 

Qasoarmik  qaadiiyalyia  advaacei^'adoozding  to  l4l»Uardidiey  to-48^ 

S^Jaitki  Taainaiiia.  •  The  ^aadJbokiiig  Casaariiiar  i^^ 

knowa  in  liidia  and  on  ike  eaatoqast  of  Africa.-'  -    .'         ^   -. 

••"1..     .   •        .'■'•.        •  •  '-•     "    ■; .       "•.       ..     /     • 

.  *.      \  .(>■)  p.  242;-f " i«fl«iW^«ed «raai." 

.  The  fiutnilj  of  ConifeiSBi  hokb  so  important,  a  pkee  b j  fhe-i^VD]Nr 
of  indiyidnals,  by  iheir  gec^^phical  distribation^  and  .by  iheVyi4 
tlaetei  of  oocmtrj  ip  the  norAem  iiempeiste  ;K»ie  eove^  niih.kMl 
oCihe  flame  q)ede8. living  in  scKootyy^ihat  we  aro'almogifaiffMMdtt 
•flie  amall  number-'Of  speci^ea  g^  ^rhjcb  it  qonsiflAi»-'^^«(yen  w^in^lii^ 
members  wUch  belong  to  it  in  efldential  respects^  bnt  demie  hm 
it  in  a  degree  bj^  the  shi^  of  thei^  leavea  and  thev.  maimer-ojf 
growth  (Dammara,  Ephedra,  and  Gnetdm,  of  ifaya  and  New  <3idnea). 
The'nmnber  of  known  Goniferaa  i^  not  quit^  equal  to  three-lonrda 
of  the  number  of  4^^hed  species  of  palms;  imd  there  are  niof» 
known  lAxoidese  than  CGmfera^-'  2iiecariid,  in-his  Beita^^en  m' 
Morphologie  der  Coniferen  (Abhandl.  d^  madiem-  phjsibiL  ClasBB 
der  Akademie  der  Wiss.  2u  Miinchen,  bd.;iii.  si  7^2^  18S7»^43X 
reckons  216  specieS;  of  which*  165  belong  tg  the  Kortherii  and  51  to 
the  Southern  Hemisphere.  •  Since  my  researches;  these  proportidiuiie 
numbers  must  be  modified^jas,  including  the  species  of  Pinus^Co- 
pressuS;  Ephedra,  txA  Podocarpus,  found  by  Bpnj^and  and  mysdf 
in  the  tropical  parts  of  Pent,  Quito,  Ijlew  Granada,  aind  Mexico,  tte 
number  of  species  between  the  tropics  rises  to  42»  The  moat  leeei^ 
and  excellent  w:ork  of  Endlicher,  Synopsis  Coniferarum,  1847,. oo»- 
tunH  812  species  now.liying,/and  178  fossil  species  found  in  ilvB 
ooal  measures,  the  bunter-sandstone,'the  keeper,  and  the  J^xaBsb 
filiations.  The  vegetation  of  the  Ancient  Wbvld  offers  to  na  imxa 
partidnlarly  fcn^Baff'wbJioh,  by  iheir  sirtrnkaoeouift  affinity  with  sertfil 
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diifereitt  fiutnilies  of  the  preaent  ^vegetable  woild,  lemiQd  ng  ihat 
no^y  iotelmedkte  links  have  perished.  Coni&rss  abounded  in  the 
.Ancient  World :  their  remaiiiS;  belonging  to  an  early  epoeh,  are  found 
especially  in  association  with.PaLms  and  Cjcadeas;  but  in  the  latest 
>eda  of  jyignite  we  also  find  |>ine8  and  firs  associated  asnowviih 
CupnliferaBy  maples,  and  poplars/  -(jOosmos,  bd.  L  s.  2&5-2£^89  and 
468-470 ;  JBn^.  edit  pp..271-S74,  and  Ixxxix.)       .   ^ 

-If  the  ^urth^s  surface  did  hot  rise  to  coiisiderable  elevations  within 
Hie  tKopic^  the  highly  charaotenstic  form  of  needle-leaved  trees 
would  b§  almost  ^known  to  the  inhabitants  of  the  equatorial  zone. 
In  commcHi  witii.  Bonpland,  I  have  labored  much  in  the  determina-. 
tipnvof  the  exact  lowQr  and  ^per  -limits  ,of^ the  region  of  GonifersB 
4ind  c^  oaiks  in  the  Mexican  higldands.  ^h^  heights  at  which  bo^^ 
be^'  to  grow  (los.  Pimdes  y  findnales,  Pineta.  et  Quereeta)'  are 
hi^ed  with  joy  by:  those  who  come  from  the  seanpoast;  as  indica)ting 
i^.elimate.  where,  io&x  as  experieQx^e  has  hitherto'shown,  tiie  deadly 
malady  ^f  the  black  vomit  (Vomito  prieto,  a  form  of  yellow  fever) 
^oep  not  reach.  The  lower  limit  of  oaks,  and  more  particularly  of 
ihe  Quercus  xah^nsis  (one  of  the  22  Mexican  specfes  jof  oak^first 
described  by  us),  is  on  the  rbad  from  Vera  Cruz  to  the  city  of  Mexr- 
ieo,  a  litfle  below  the  Venla  del  Encero,  2860  (3Q^  E.)  feet  above, 
the' sea..  On  the  western  side  of  the  highlands  between  the-tnty^of 
Mexico  and  the<Pacific,  the  limit  is  rather  lower  down,  for  oaks^be-' 
gtn  to  be  found  near  a.  hut  called  Yenta  de  la  Moxonera,  between 
Acapulco  and,6hilpanzingo,  at. an  absolute  elevation  of  2328  (2480 
E.)  feet.  1  Ibund  a  ^similar  difference  in  the  height  of  the  low^r 
liiqit  of  pine  woods  on  the  two  sides  of  the  Continent  On  ^e  Pa- 
cific Bide,  in  the  A\to  de  los  Caxones  north  of  Quaxiniq\iilapa,'we 
found  this  limit  for  Pinus  .MonteKumiaQ  (Laptb.),  which  we  at  fifist 
took  for  Pinus'oocideii^lis  (Swartz),  at  an  ^l^ration  of  3480  (37P9 
B,)  feiet;  while  tdwards  Vera  CrUz,  on  the  Cuesta.del  Soldado,  pines 
ace  first  met  with  at  a  height  of  ^5610  (5980  E.)  feet  -  Therefore 
both  theJdnds  of  tree^  spoken  of  above,  oaks  and  pines,  desoeyd 
lower  on  the  side  of-  the  Pacific  ^an  they  do  on  the  'side  of  the  An- 
tQleui  sea.  In  ascending  the  Cofre,  di  Perote,  I  found  the  upper 
limit  of  the  oaks  9715  (10,354  E.)  feet,  and  that  of  the  Pinus  M<m- 
tesum^at  12,188' (12,936  E.)  feet  above  the  sea^  or  almost  2000 
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qvttititieB  of  Buowiiad  fiUen  tJL  tlda  efojalnnt in  the-mantk  of  K^b;* 

■      -    .        . 

^•..The  iDore  oooflideEalble  the  k«i^t«  «t .whkk  the  Mezioua  ConttanB 
iie  first  met  wi^  the  move  strOdng  It  api^Baiate  foEid^  inikerfiUd 
b£  Cubic  {wlteifi;  iiideed,  on  we  bovdenof  thd  torrid  Jiena^  i&oirdMBi 
bceeies  sometimes  cool  the  «tmo0phere  down  ^  6i^.  Btiiaiimiify48^ 
•-0  Fah.)y  aiioihor  specieB  (^  pine  (P/oooideBtalifi  of  Sw^^ 
in- the  plains  or  6401  tl^  low  hills  of  the  Ide- de  ]^08|  inte^ 
palms  and  n^ahegany  treeii  ^wietenias).     Oottimbna  nieotioBS.  ft 

'  imall  i^e  wood  (Pinal)  in  the  joornal  of  hi0  ^firsi  Yt^yi^ge  (IKk^ 
del  25  de  Nov.  1492)^  near  Qajo  de'^oja^  on  Ae  noi&^i^  of  Hm 
Idand  of  Cnba;  In  Hayti,  also,  Pin^  oedd^talia  deaoenda  fiini^ 
die  mountiuitoi^  the  aearshore^  neftf  Cape  Samana.  •  The  tradks  cf 
these  Pines,  catried  bj  the  Qntf  Stream  to  the  Island^  of  Qtmtam 
iod  Eajal  in  the  Azores^  were  among  .thl^'^Ghief  indioationa  from 
wiooS  the  great  disooverw  infei^  the*  ens^entfe 
to  the  West;  (See  mj  Bxamen  orit.;  t.  ii.  j>.;246--^69.)  Si  it 
troeihat'in  Jamaica^ notwithstanding  the'height.of  ita  moantami^ 

^IHkni&  ooqden^alis  is  entir^  wanting?  We^may  also'  ask  what  is 
the  jspecieci  of  I^nus  fonnd  on  the 'Eastern  «oa£!t'  of  Oantimala^  as  P; 
tennifoliisL'  (Benth.)  probably  belongs  only  to  the  mountains  near 
:GMnanta?'  . .  . '    '   ' 

If  we  cast  a  general  glance  oh  the  speeies  which  form  the  upper 
Iknits  of  arbprescent  vegetation  in  ^hcNprthem  fieinisi^erey  from 

.  the  Mgid  isone  to  the.  Equatbr,  we  find,  l>eginnitig  with  L^plaiNl) 
tliat;  according  to  Wahlenberg,  on  thci  SuQtelma  Mountain  ^(hit: 
68®)  it  is  not  .needle-trees  which  form  the  upper  liinit^  but  that 
biirches  (Betula  alba)  extend  much  higher  up"  tiian  Pinu&  sylves^ 
iris; — ^whilst  in  the  temperate  zone,  in  the  Alps  (]at<  45}^}^  Pinns 
pieea  (Bu  Roi)  advances  highest^ leaving  the  birches  bekmd ;' andin 
the  P^enees  (lat.  42}^),  Piniis  iincinata  (Ram^)  and  P.  sylvesiris 
var.  rubra:  within  tiie  tropi^^  in  lat.  19° — 20^ ,  in  Meuco^  Pinus 
Montezumse  leaves'  far  behind  Alnus  tohtcoensis,  QuercnB  spicata^-and 
Q.  crassipes;  while  in  the  mow  mountains  of  Quito  at  the  Equateri 
Escallonia'  m^g^tiUqides^  Aralia  avicenhifolia)  and  Brymis  winteiiy 
take  the  leisul.     The  ^Wt-nfianed.  tcee,  ^hioh  is  identloal  with  Bvy- 

mis  granatensis  (Mut.)  and'YIintenb  «ioxQ»J5tf»  <;5&.\sre«^^ 
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M*  Joseph  fioober  bas  nhown  (Flcm  Antarotioa^  p.  229),  ibe  0ink- 
iotg  ezvii|>le  of  tiie  tmiateinapted  exttesion  of  die  ssaake  i^ecdee  rf 
tree  .&Dm  the  most  BOttthem  part  of  Tiena  dd  Fuago;  and  fieiaut 
Jdaa^^  whiere  it  irte  diQea^^ered  bj  Drakd^B  £:q»ditic«  in  1577,  io 
the  matOBLetn  liighlanfli  a£  Mies[(»f  xxr;  throng  a  nnge  of  M  degeni 
of  ktitade,  or  i5160  gedgra^^iical  BzileB.  Wftoefe  it  is  noi  birdme 
(as  in  tiie  £ur  Nordi),  bat  isieedle-treea  (as  ui  ^e  SwifiB  Alps  aaMl.the 
^renees),  wiiicii  fbrfit  the  limit  cf  arioftsoetit  vegetation  oii  -^ 
highest  movQttaiiiBy  w^  find  iibo¥e  them,  0ti&  liearef  io  &b  bbowj 
Bcimikiits  which  th6 j  graoe^illy  envreaith  ivith  th^  bright  garlandfi^ 
in  •  Skurope  and  Westeru  Asoa,  tiie  Alp  roees,  the  Bhodddendra^-^ 
wbich  are  replaced  on  ihe  SiUa  de  Caiaoaa  aaid  in  ihe  P^nxviaa 
Paramo  de^aJragnra  by  the  pniple  flower8'o(«adether  genns  of  £ii« 
6aeea9;  the  beaatiM  race  of  Befaria$.  In  Lapland)  t^  needLe4reeg 
are  immediateljfdlowed^bjfthododendron  l»>omcun:  in  the  Swies 
Alps  bjr  Rhododendron  fermgfaiemn'aiid  B.  hirsat^m;  in  4&e  P^T<e^ 
oeeB  by  tlie  K  fisKm^eoni  only;  and  in,  the  Caaeasnd  by  B.  cao- 
casieum.  jpecaadoUe  &>und  the  Bhodod6nd]^>n  ferrogineoragrowiiig 
flinty  m  the  Jnra  (iothe  Grenz  de.Yent);  at  the  moderate  altitude 
af  3100  to  3600  (3304  to  3730  E.)  feet,  6600{5d68  E.)  feet-lowet 
do^m  than  xtfETproper  elevation.  K  ^e  desire  to  trace  the  last  zone 
of  yegetaticm  nesqrest  to  the  snow  line  in*  the  tropics,  we  must  name, 
from  oiur  own  observati^s,  in  the  Mexican  part  of  l3ie  tropical  zone, 
Cnicns  mya^s .  and ;C!helpne  gentianoides^  in.  the.  cold  .mpuntain 
regions  of  New  Gi^linad^  the  woolly  E^peletia  grsndiflora,  E.  Corym- 
bosa  and  E.  argentea-;  and  in  the  Andes  of  Qoito,  Colcitium  xnfes- 
oens,  C.  Iedifoliam>  and  C>  nivale, — ^yellow  flowering  Gomposit8i9|) 
whieh  replace  i|i  ^e- last-named -mountains* the  somewhat  mm^ 
niortherlj  S^letias  of  New  €Franada,,tp  which  tiiey  bear  a 'strong 
physiognomie  resemblance.^  TMs  replacement  the  repetition  of  re- 
0embHng  or  ahkiost'sinulair  forms,  in  coontries  sepsurated  either  by 
seas  or  by  extensile  tracts  ^f  land,  is  a  wonderful  law  of  nature 
whKfh  appears  to  prevail  even  inre^urd  to  some  of  the  rarest  forms 
of  vegetation..  In  Bobert  Brown's  family  of  the  Baffleaeae,  separ 
rated  &om  theCytineaB,  the  twp  Hydnoras  described  by  Thunberg 
and  Dr^ge^in  South  Africa  (H.  africana'  and  H.  triceps)  have  tibeir 
QDaBtei!|tfirt  in  Sonik  America  in.Hydnoia  axckm<(sra^  (]^^ 
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Ar  abene  the  log^  of  idpine  ^JB^fgmmtfy  iod-Bdllttp  i^ 
emalxive  tihe  limit  of  petpelaMdMiaoiir;  -Afr^  bohawt'  wb|  in^'» 
^eiiidisient^  bo^*  in  ihe^teimj^ieniile  and  tsr0|ncal'.sdn6ii^  iijiiilii 
phApogamoofl  {iiUntir  ooonr  bow  Bnd-tlieit  fSf6t9StSt&j  oi^.  tri^ 
lAM^'Temaii  free  froqi-  the  fsaaes^  eitrnmAdjiig  8timl7<oo?eniii^ 
and  wliioh'^y  poBsil^ly  be  wanned. l}jrhttit  asoendrng^ducoDj^biipai 
AaoreB.  -I^hikYe  alreacty  spok^  of  ih^  Saxifti^a^  .bofnaaoigMM^ 
wHiok  ifrfoimd  en;  the  Ohimbcnw)  al^ndermtioii  of  14,800  (ISyTTf 
]k)  feet;  in  the  Swiss  Alps,  Sikne  aosdis  hiu  been  aoentlit »  hai|^ 
'^  10,680  (ll;88Q  JB!.>«aet^  being  in.the.fbA^iuiidd:  <»te  600  (640 
K)  feet,  aijid  in  ^  seeo^d  2400  (2620  £!.)  fiet^Oxm^helinat  of 
ifca  fmows,  that  liniit  being  taken  as  it' was  in*  the.  two  >oaaea3espdflt> 
Qrdj  at  the  time  when  the  ida^ts  were  foiind! 

/LionrJpiaropi6anCl6nifei»,ih6  Bfi^  and  WhiiieP^e.  shew  |naft 
find  remarkable  diffiatenoeam.  respect  to  their,  distribatipny  -  Whila 
19  the  Swiss  Alpaihe  Bed  FinA -(Finns  ^eea,  Ba  Boi,  fbtiii  (xaa- 
jgtesso— tetragoms;  nnfortnnalely  affiled  by  XmsBaa,  aiid  bjr'noat 
of  the  botanists  of  the  present  da^,  JEiiins  abiesi)  forms  the  wgf^ 
Umit  of  'uboreseent.  yegetalion  at  a  jnean  bei^  of  &520;(688S 
Si^sh)  feet^  only  an  oocasionid  iow-grdwing  moantidn-«ldflr-  (Jiism 
Yiridi%  Dec,  Betola  yiridis,  Y]lL)'iidyait(nng  now  and  then  still  tMnt* 
to  the  sno^-line;-  the  White  Pine  (Piniis  abies,  Da  JU)],  'Finns  pioe% 
Iiinn.>  ^ISs  planis,  peotinato-distichis,  ema(iginati8)'cease8,  aooordiiig 
to  Wahlenberg,  more  than  a  thousand  feet  lower  down.  :The'Bed 
Fine  does  not  aj^ar  at  all  in  the  South  of  Europe,  in  S{)ain,.tliQ 
Apennines,  and  Greece;  even  on  the  narth^tn  slope  of  thal^fK^ 
nees  it  is' seen  pnlyy  as  Eamond  remarks,  at  greiE^t-cileYations,  and  JB 
entirely  wanting  in  the  Cauqasus.  The  Red  Fine  adva^ossea.  in  Sfftn- 
dinaria  farther  to  the  north  than  the  M^bite  Fine,  -df  whidli<^la8^ 
named  tree  th^re  is  in  Greece  (on  Mounts  Famaasias,  Taygetas,  ^ 
Gglta)  a  longy  needled  yariety  (foliis  apice'integris,  breviter  mucaroDap 
tis),  the  Abies  Apollinis  of  Link.  (laimsda^.bd.  ;cy,  18^1,  s.  529> 
aJid  Endliohor,  Synopsis  C.oni£erarum,  p.  96.)  •    ;  ^ 

On  the  Himalaya^  the  .Coniferae  are.  distinguished  by'^the  great 
thickness  and  height  of  their  trunks,  and  by  the  lengtb  df  thdr 
leaves.  The  Deodwara  Qedar,  Finns  .deodara  (Bozb.) — (properl|^ 
in  SbnsoFit,  d^wa-dlxu,  ^jobei;  Q€;yci<&  Q^^-^whidi  is  firom  19  ^ 
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13^  feeitkick^ifl  the  great  ornament  of  the  mcmntains.  It  gtows 
in  Nepaal  to  11^000  (11^720  JK)  feet  abofe  the  lerel  of  the  sea. 
Mcxr^^tbaa  2000  jearsago^  the  Deodara  snpj^lied  the.  mateiialB  for 
ibe  fle«tx)^i<%arahTis-on  the  fi^cbuit)^  (the  preset  Behut).  In  the 
vabey  of  Dadegaon^  north  of  the  copper  mines. of  Dhnnponr  in 
Nepanl^  th,  Hoffineister^  so  early  lost  to  vsci^aoe,  found  the  Finns 
lon^ofia  of  Boyle  (the  Xschelu  Pine)  growing  among  tall-stiems  of 
the  C^iainaerops  m&rtiana  of  Wallich.  (Hoffmeister^s  Briefe  ans 
][ndieh  wahrend  der  Expedition  des  Piinzen  Waldemarvon  Krenssen^ 
lS47,t  s*  ^^I*)  Such  an  intermixture  of  pineta  and  palmata  had 
Excited  the  surprise  of  the  companions  x>f  Oolumbusin  the  Netr  Oon- 
tini&n^^  as  a  fidend  and  cotemporary  of  the  Admiral/  Petrus  Hari^ 
Anghiera^  has  informed  us.  (f)ec.  iii.  lib.-IO^  p.  Q8.)  I  saw:myself 
this  intermixture  of  pmes  and  palmd  fof  the  first  time  on  the  road^ 
from  Aeapulco  to  Chilpanzingo.  The;  Himalsyaj  like  the  Mexican 
highlands^  haS;  besides  Pines  and  OedarS;  also  the  forms  of  Cypresses 
(Oupressus  torulosa/Bou.),  of  Yews  .(Taxus  Wallichitoia,  Zuccar.),  of 
Podocarpus  (P.  nmifolia," Robert  Brow^),  and  of  Junipef  (Juniperus. 
.squamata;  !Pon.>  and  J.  exoelsa^  Bieberst  j  Juniperus  excelsa  is  also 
found  at  Schipke  in  Thibet^  in  Asia  Minor^  in  Syria,  and  in  the 
Gfeek  Islands),     ^uja,  Taxodium^  Larit^  and  Arauoaria,.  are  fonxis 

'  found  in  the  New*  Opndnent,  but  wanting  in  the  Himalaya. 

Besides  the  20  species  of  Pines  which  we  already  know  firom 
Mexico,  the\United  Staties  of  North  America^  which  in  their  present, 
extent  r^Baeh  to  the  Shores- of  l^e  Pacific,  have  45  described  Bpecies, 
while  Europe  has  only  15.    There  is  a  similar  differenee^-in  respect 

'/to  Oaks:  i.  e,  greater  variety  of  ^nhs  in  the  New  Continent  which 
extends  continuously  through  a  greater  extent  of  hictitude.  ■  The  re- 
cent very  exact  researches  of  Siebold-and  Zuccarini  have,  however, 
eompletel)^  refuted  the  previous  belief,  that  many  European  species. 
of  Pines  extend  also  across  the  whole  of  Northern  Aoa  to  the  Islands 
Xlf  Japan,  and  even  grow  there,  interspersed,  as  ThUnberg  has  stated, 
with  ^nuine  Mexican  spe<eies,  the  Weymouth' Pine,  Pinus  Strobus 
of  Linnsetis.  What  Thunberg  took  for  European  Pines  are  wholly 
different  and  distinct  species.  Thunberg's  Red  Pine  (Pinus  abies, 
linp.)  is^/P.  pplita,  (Sieb.)  and  ia  often  planted  near  Buddhistic 
templesb;  his  oonimqn  Scotch  Fir  (Pinna  aylveatiia)  Va"?? .  \&^ssftOTa»5!^ 
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(lionb.);  his  P.  oemfani  (the  German  «id  Siberisaiii  pine  wfth  MaUs 
d^eds)  IB  P.  paryfflora  (Sieb.);  hia-' common. Luch  (P.  hriT)  ig  P. 
leptelepU  (Sieb.)>  and  his  supposed  Tazos  bacoata^  tiie  firnitB  of 
ifhioh  are  eaten  by>  Japanese  ooortiersin  case  of  l(»ig-protracted  cooit 
oeremenialr  (Thunberg,  Flora  Japonica)  p.  275)^  constitates  u-  dis- 
.tiDci<  genuS;  and  is.  the  Cephalotaxos  drupaeea.;^  Sieb<dd.  Tki 
Islands  of  Ja:pKaj  notwithstanding  ^ihe  Tieinitj  of  "tibe  Contment  of 
iuna,  hafve  a  yery  distinct  character  of  Tegetati(»i'.  .  Thnnberg's  eof^. 
poded  Japanese  Weymotith  I^ne  (Knns  Strobns)^  which  woidd  tMet 
ai|  impoitMit  phenomenon^  is  onl  j  a  pliMited  tree,  and  is  {Resides  qrute 
distinct  fromtbe  American  species  of  Pine.  It  is  !Fintis  kongeBflk 
-  (Sieb.);  .aiMi  Ims  been  brought  to  Nipon  from  tfadpeninsola  of  CortS; 
and  from  Ramtschatka.  .  '  '  •* 

Of  the  114  species  of  the-  Gezras  Pinus  with  which  we  ar^  at  |n«- 
sent  acquainted,  not  x>ne  belongs  to  the  Soathem  bemie^h^re;  fot 
the  Pinus  merkosii  described  by  Jmighnhh  and"  De  Yriese  bekngs 
to.  the  part  of  the  Island  of  Somtttra  which  is  nc»r&  of  the  Equato, 
to  the  district  of  the  Battas-;  alid  Pintte  insularis  (Endl.)^^diigli 
k  was  at  first  giyen  in  Loodon'^s  Arb(»etam  as  P/timoriens^i,  really 
belongs  to  the  Philippines.  Besides' the  Oentts  Pxnas,  the  Soutbeib 
Hemisphere,  according  to  the  present  state  of  our  now  bappOy  ad- 
vancing knowledge  of  the  geography  of  ][dants,  is  .entirely  without 
ajpeoies  of  Cupressus,  Salisburia*  (Gingko)^  Qunninghamiii  (Pinus 
lanceolata,  liamb),  Thuja  (one  of  the  species  of  which,  TK.  giganfiea, 
Nutt  foimd  on  the  banks  of  the  Columbia,  has^a  height  of  above 
180. Eng.  feet)y  Juniperus,  and  Taxodiuin  (Mirbel'S^chubertia). 
I  include  the  last-named  genus  with  the  leps'  hesitatioi^,  as  a  Gape  of 
Good  Hope  plant  (SprengeFs  Schubertia  oapensis)  is  no  TaxodTum, 
but  constitutes  a  genus  of  itself  Widringtpnia  (Budl.)',  in  quite  a  dif- 
ferent division  of  the  family  of  Coniferge.  '     ■    ' 

This  absence,  from  the  Southerti  Hemispheire,  of  true  AbietinesB; 
JuniperinesB,  Cupressinese,  and  all  the  Taxodinese,  as'  well  as  of 
Torreya,  Salisburia  adiantifolia,  and  Cephalotaxus  fron%  among  the 
iaxineae,  recalls  forcibly  the  obscurity  which  still  prevails  in  the 
conditions  which  have  determined  the  oYigijial  distribution  of  vege- 
table forms,,  a  distribution  which  cannot  be  sufficiently  and  satiafec- 
lorily  explained  solely  \>^  ftYmS^M^Vj  oft  ^^swsSs^  qC'  acal,  thermJe  ie- 
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latjoDS)  or  meteorological  phenomena.  I  remarked  long  ago  that  the 
Southern  Hemisphere  for  example  has  many  plants  helon^ng  to  thc^ 
natural  family  of  ^saceaS;^  but  not  a  single  species  of  the  geniis 
B.osa.  We  learn  from  Claude  Gay  that  the  Rosa  chilensis  descrilbed 
by  Meyen  is  only  a  wild  variety  of  the  Rosa  centifolia  (lim.),  which' 
haaT>een  for  thousands  of  years,  a  European  plant.  Such  wild  va- 
rieties (i.  e.  .varieties  which  have-  become  wild)  occupy  large  tracts 
of/^ound  in  ChiH,  near  Valdivia  and  OsornO;  ♦  (Gay,  Flora  Chilen- 
sis.. p.  340,) 

In  the  tiropical  re^on^pf  the  Northern  Hemisphere,  we  also  found 
.only  one  single  native'  rose,  our  Rosa  montezumae,  in  the  Mexican  - 
hijghlands  near  Moran,  at  an  elevation  of  .876.0  (9336  Engl.)  feet. 
It  is  one  of  the  singular  phepomena  in  the  distribution  of  plants, 
that  Chili,  which  has  "Palms,  Pourretias,  and  many  species;  of  Cac- 
tud,.has  no  Agave  |  ^though  A*  americana  grows  Im^uriantiy  in' 
Roussillon,'  near :  Nice,  near  Jotzeh,  and  in.  Istria,  having  probably 
been. introduced  from- the 'New  Continent  since  the  end  of  the  1 6th 
century,  and  In  America  itself  fori^is  a  continuous  ti*act  of  vegetij-* 

tion  from-  Northern  Mexico  across  the  Isthmus  of  Panaina  to  the 

r  •         ..4.'  ,-        '         ■'       ■' 

.southern  part  of  Peru.     I  have  long  believed  thut  Calceolarias  were 

limited,  like  Roses,  exclusively  to  oiie  side  of  the  Btjuator ;  of  the 
22 '^cies 'which  we  brought  back  with  us,  not  o^e  was  collected  to 
the  nor^  of  Quito  and  thp  Volcano  of  Pichincha ;  but  iny  frie^nd 
Professor  Kuhth  remarks  that  Calceolaria .  perfoliata,  which  Boiis- 
-cingault  and*  Captain  Hall  found  at  <^ito,  advanc(?s  to  New  Gl'a- 
nada,  and  that  this'  species,  as  well  s^  C.  integrifolia  of  Santa  F6  de 
Bbgot4,  weire  given  by  Mutis  to  the  great  Linnaeus.  '    '  ,        . 

'  The  species  of  Pinus,  which  are  so  frequent  in  the  tropical  An- 
tilles.  and  in  the  tropical  mountains  of  Mexico,  d6  not  pass  the 
Isthmus  of. Panama,  and  are  not  found  in  the  equally  mountainous, 
parts  of  the  tropical  portion  of  South  America,,  and  in  the  liigh 
plains  of  New  Grana(^,  Pasto,.  and  Quito.     T  have  been  both  in 
t£a  plains  and  on  the  'mountains  from  the  Rio  Sinu,  near  tha  Isth- 
mus of  Panama,  to  12°  S.  lat. :  and  in  this  tract  of  almost  1600 
^ographical  miles  the'- only   forms  of  needle-trees  which   I   saw 
were  a  Taxus-like  species  of  Todocarpus  with  stems  60  (64  Bug.). 
feet,  high  (i\)docarpus  taxifolia),  gro*wiTig  m  \\«i'?^^'s>  c>l  ^\\xi\>^ 
29      ^ 
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and  in  the  Paramo  de  Saraguru,  in  .4^  26*  north^  and  3^  40'  soutb 
latitude ;  and  an  Ephedra  (E.  americana)  near  Qioallabambay  noiik 
of  Quito.  . 

A'mpng  the  Coniferso,  there  are '  common  to  the  Northern  and 
Southern'  Hemispheres  the  genera  Taxus^  Gnetum^  EphedrS,  imd 
Podocarpus.  The  last-named  genus  was  distinguished  from  Bums 
long  before  L'Heritier  by  Coluinbus  himself,  who  wrote  on  the 
25th  of  November,  l492 :  "Pinales  en  la  Serrania.  de  Haiti' que 
•no  UeTan  pinas,  pero  frutos  que  parecen  azeytiinos  del  Axarafedei 
Sevilla."  (See  my  Examen  Crit.,  t.  iii.  p.  24.)  .  There  aje  species 
of  Taxus  from  the  Cape,  of  Gtood  Hope  to  CI**  N.  lat,  in  Scandi- 
navia,- ot  through  more  than  95  degrees  of  'latitude ;  .^Podocarpus 
•and  Ephedra  extend  almost  as  faf.  .In  Cupuliferse,  the  species  of 
oak  which  we  are^accustomed  to  regard  as  "a  northern'  form  do  not 
'indeed  pass  beyond  the  Eqtiator  in  South  America;  butinihe  Lidiau 
Archipelago  they  re-appear  in  the  Southern  Hemisph^  in  the 
Island  of  Java.  To  the  Southern  Hemisphere  belong  excludvely 
i&n  genera  of  Qoniferae,  of  which  I  will  name  here  crnly  the  priiiet 
pol :  Araucaria,  Dammara  (Agathis  Sal.),  f^nela  (with  eighteisii 
New  HoUapd  species),  Dacrydiinn  and  Lyboeedrus,  which  is  found 
both  in  New  Zealand  and  at  the  Straits  of  Magellan.  New  Zea- 
land has  one  species-  of  the  genus  Dammara  (D.  australis)-  and  no 
4jaucaria.  In  New  Holland  in  singular  contrast  the  case  is  oppo- 
site. ' 

Among  tree  vegetation,  it  is  in  the  form  of  needle-trees  that 
Nature  presents  to  us  the  greatest  extension  iii  length  (longitudinal 
axis) :  I  say  among  tree  vegetation,  because,  as  we  hivo  already 
remarked,  among  oceanic  Alga3,  Macrocystis  pyrifera,  which  is 
found  between  the  coast  of  California  and  68°.  S.  kt.,  often  attains 
from  370  to  400  (about  400.  to  43,0  Eng.)  feet  m  length.  Of 
Coniferae  (setting  aside  th^  six  yAraucarias  of  Brazil,  Qhili,  New 
Holland,  Norfolk  Island,  and  New  Caledonia),  the  loftiest  are  those 
which  belong  to  the  northern  temperate  zone.  As  in  the  family 
of  Palms  we  found  the  most  gigantic,  the  Ceroxylon  andicola, 
above  180  French  (192  English)  feet  high,  jn  the  temperate 
mountain'  climate  of  the  Andes,  so  the-  lofticsfr  Coniferae  belong, 
ij  the  Jforthetn  Heniisp\i<iTii,  ^.o  ^^^si  \ftm^^\^\»^  \i.<5t.\k«'^^%t  coast  of 
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America  and  to  the  Rocky  Mountains  (lat.  40°-52°) ;  and  in  the 
SQutHern  HeinispliBre  to  New  Zealuid^  T^mania  or  Van^IHieiiiei^ 
Island/  the  fouth  of  Chili  and  Patagoma  (between  43°  and^  50° 
latitude).  The  jnosl  gigantic  forms  belong  to  the  genera  of  Pinos, 
Sequoia  (Endl.);  Araucaria,  and  Dacrydium.  I  propose,  to  name 
only  those  species  which  not  only  attain  but  often  exceed  ^09 
Flinch  feet  {213  Eng.}.  iK  order  .to  ^afford  a  standard  of  compari- 
sc^^  it  ^^uld  be  remarked  that  in  Eiprope  the  taUest.  Bed  and 
'White  Pine^;.  the  latter  especially/ attain  about  150  or  160  (160- 
170vEng.)  feet  J  that^  for  example,  in  Silesia- ythe  Pine  of  the 
Lampersdorf  Forest  near  Frankenstein  enjoys  great*  celebrity,  al- 
though, witha  cirtJTunferen.ee  of.  17  English  feet,  its  height  is  only 
153  Prussian,  or  I48  French,  cir  158  English  feet.  (Compve 
Ratzebnrg,  Forstreisen,.  1844,  s.  287.)  •  .         . 

PinuH^grandis  (Douglas},  in  New  C^liforma,  attains  224  English 
feet.-  ,.      . 

Finns  fr^montiana  (End!.),  also  in .  New  C^fornia,  probably 
attains,  die  saia^ .  stature  as  the  preceding.  (Torrey  and  Fr^oQt^ 
Import,  of. the  Exploring.  Expedition  to  the  Bocky  Mountains;  in 
1844,  .p.  319.)  . 

Dacrydium  cupressinum  (Solander),  from  New  Zealand|  213 
En^ish  feet.    -  -  - 

Pinu^  lambertiana  (Dougl.)^  in  North-west  America,.  224-235 
Engli^  feet.  •      . 

'^Araucaria'excelsa  (Jl-  Brown},  the  Cupressus  colunmaris  of 
Forster,  in  Norfolk  Island,  and  the.  surrounding  rocky  islets>  181-' 
224  EngBsh  feet.  'The  six  species  of  Arauearia  which  have  he-* 
come  known  to-  us  hitherto,  fall,  according  to  Endlicher,  into  two 
groups: —  ,.  ' 

..(£.  The  .American  group  (Brazil  and  Chili):  A.  brasiliensiis 
(Rich.),  between  15®  and  25°  S.  lat.  j  Mid  A.  imhricata  (Pavon), 
between  35°  aad  50°  S.  lat.,  the  latter  growing .  to  234-260 
English  feet.        -  *  ;  - 

.  h,  Tli^e  Australian  ^oup :  A.  bidwilli  (Hook.)  and  A  cunnipg- 
hami  (Ait)  on.  the  east  side  of  New  Holland;  A.  excelsa  on  Norfolk 
Ishmd,  and  A..cookii  (R.  Brown)  in  Ne.w  Caledonia.     Corda^ Pred. 
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Gi>ppeft^  and  Endliclicr  have  already  discoyered  five '  c^ies  of 
Aiaucarias  belongiugto  the  Ancient  World  m  the  lias^  m  chalk;  and 
in  beds  of  lignite  (Endlicher,  Conifene  fossile8,.p.  301.) 

Finns  Donglasii  (Sabine),  in  the  valleys  of  the  Tiockj  Moimtanjs 
and* -on  the  banks  of  tKe  Columbia  River  (north  latT  43*'-52°). 
The  meritorious  Scotch  botanist  from  whoni  ijiis  -tree  .is  named 
perished  in  1833  by  a  dreadM  death  in  CoUectmg  plants  in  the 

Sandwich  Islands,  where  he  had  arrived  from-Nevr  Csdifomia.    He 

•  ■  .'  ...  ^  • 

&1I  inadvertently  into  a  pit  in  which  a  fierce  hyU  belonging  to 
the  cattle  whibh  have  become  wild,  had  previously  fidlen^  and  wae 
gored  and  trampled  to  death.  By  exact'  mea&nremeiit  a  stem'  of 
t^us  Dougksii  was  57}  English  feet  in'  girth  at  '8  feet  above  ihe 
ground,  and  its  height  was  245  Engliph  feet.  *  (See  -Joumai  of-' the 
Royal. Institution,  1826,  p.  325.)  ' 

Pinus  trigona  (Rafinesque),  on  the  wesjiem  declivity  of  the  Rocky 
M(5untains,  described  in  Lewis  and  QlarkeV  Travels,  to  ihe  Soon^ 
of  the  Missouri  River  and  across  the.  American  Continent  to. the 
t&cific  Ocean  (1804-1806),  1814,  5.  456.  :TIiis.  gig^tic  Fir 
was  measured  with  great  care"}"  the  trunks  wei^  oft6n,  88  to  4B 
English  feet  in  girth,  6  feet  above  the  ground  i  one  tree  was  300 
English  feet  high,  and  the  first  192  feet  were  without  any  division 
into  branches.  '  j^ 

Pinus  Strobus  grows  in  the  eastern  parts  of  the  United  States  of 
North  America,  especially  on  the  east  of  the  Mississippi;-  but  it  is 
found  again  in  the  Rocky  Mountains  from  the  sources  of  the 
Columbia  to  Mount  Hood,  or  from  48®  to  54^^  N.  lat.  It  is  caHed 
in  Europe  the  Weymouth  Pine,  and  in  North  America  the  White 
Pine;  its  ordinary  height  does  not  exceed  1§0  to  192  Eng.  feet, 
but  several  trees  of  250  to  266  Eng.  feet  have  been  seen  in  New 
"Hampshire.  (Dwight,  Travels,  vol.'  i.  p.  36 ;  and  Einerson^s 
Report  on  the  Trees  and  Shrubs  growing  naturally  in  the  Forests 
of  Massachusetts,  1846^  pp.  60-66.) 

Sequoia  gigantea  (Endl.),  Condylocarpus  (Sal.y  from  New  Call* 
fornia ;  like  Pinus  trigona,  about  300  English  feet  high. 

The  nature  of  the  soil,  and  the  circumstances  6f  teat  and  moisture 
on  which  the  nouriahmeiit  of  "^lauta  deTjends,  no  doubt  influence  ihe 
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degx:pe  to  which  they^  flourish/  and  the  increase  in  the  ntimber  of 
individuals  in.  ^  species;  ^ut  ^e  gigantic  height  attained  by  the 
tnmks  of -a  few  among  i^e  many  other  nearly  allied\species  dT  ihe 
some  genuQ;  depends  not  ou  soil  or  climate ;  but,  in  ^e  veget^lo 
as  weU  as  in  the 'animal  kingdom^  on  a_^)ecifio  organizsMaon  and 
iQherent  natural  disposition.  I  will  cite^as  ttie  greatest  contrast  lo 
the  Araucaria  knbricata  of:  Chili;  the  Pinus  Souglasii  of  the 
Oplumbia  Biver,  and  ^e  Sequoia  gigantea  of  New  CaHfpmia^  wfalfib 
;*  is  from  ,245  to  300  Eng.  feet  m  height,  not  a  plant  taken  from 
among  a  yegetation  stunted  by  cold  either  of  latitude  or  elevation 
as  is  the- case  with  the  small  Willow-tree^  two  inches  in  height 
(Salix  arctica) ;  but  a  small  ph»n(>gamous  plaut  belonging  to  the 
fine  clim^ite  of  the  souther  tropic,  in  the  Brazilian  province  of 
Qoyaz.  The  moss-like  Tristi6ha  hypnoideS;  fro^n  the  monoeotyle- 
donous  £unily  o^  the  Podostemeae,  hardly  reaches  the  height  of  3 
lines  Ci^o^^^f  or.  less  than  three-tenths  of  an  English  inch).  ^^Shi 
tr^versa^t  le  Eio  Glarp  dans  la  Province  de  Goyaz/'  says  an  es^l- 
lent  observer,  Angiuste  de  St-Hilake,  ^^j'^pergus  sur  une  pierre  une 
plante  dont  la  tige  ni'avoit  pas  plus  de  trois  lignes  de  haut  et  que 
jo  pris  d's^bord  pour  une  mousse.^  (/ (§toit  cependant  une  plante 
pban^game/la  Tristicha  hypnoides,  pourvuie  d'oiganes  sexuels 
jcomme  nos -chines  et  les  arbtes  gigantesques  qui  k  I'entokr  ^evaient 
leur.cimes  maj^tueuftes/'  (Augusto  de  St.-Hilaire;  Morphologie 
V^tablB,  1840,  p,  98.) ' 

•  Besides  the  height  of  their  stems,  tHe  length,  breadth,  and  posi- 
tion of  the  leaves  and  fruit,  the  form  of  the  ramification  aspiring  or 
ho)W)nt|E(J,  and  ^preading  out  like  a  canopy  or  umbrella— rthe  gra- 
dations ef  color,  from  a  fresh  green  or  silvery  igr&j  to  a  blackish-^ 
brown,  all  give  to  Coniferae  a'  peculiar  physiognomy  and  character. 
Xhe,  needles  of  Douglas's  Pinus  lambertiana  firom  North-wesI 
America  ar^  five  French  inches  long  5  those  of  Pinus  ezcelsa  of 
Wallich,  on  the  southern  declivity  of  the  Himajaya,'  near  Eat- 
mandob,  seven  French  inches;  and  those  of  P.  longifolia  (Eozb.}| 
from  the  mountains  of.  Kashmeer,  above  a  French  foot  long.  £1 
one  and  the  san^e  species  the  length  pf  the  leaves  or  needles  varies 
ill  the  most  striking  manner,  from  the.  influence  of  soil,  air,  and 
elevation  aboye  the  level  of  the  sea.    In  travelling  in  an  east  and  west 

29* 
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direction  throogh  eighty  degrees  of  longitude  (above '3040  geogfs* 
phical  iipdles);  from  the  mouth  of  the  Scheldt  through  ^  £uh)pe  and 
tfaie  north  of  Asia  to  Bogoslowsk  in  the  northern  Ural  and  Bamkol 
beyond  the  Obi;  I  have  found  di£ference|i  in  the  length  .of  the  needka 
of  our  common  Fir  (Pinus  sylvestns)  so  great;  that  'Semetimed  &  tra- 
yeller  may  be  misled,  by  the  shortness  and  rigidity  of  tHe  leaves^'to 
think  that  he  has  discovered  a  new  species  allied  to  the  Mountain 
PinC;  P.  rotundata  (Link)^  P.  ipicinata  (Ham.). .  Link  has  insldy 
reinarked  (linnsBa,  bd.  xv.  .1841;  s.  489)  that  such  inst^ces  may 
bd  regarded' as  transitions  td'LeiMbour'^  P.  ^birica  (^  the  Altai:, 

tn  tho  Mexican  highlands;  I  hai^  look&d  t^ith  particular  pleasure 
on  the  delicate  cheerful  greien  c^  tbe  AhuahuetO;  -Ta^odiumdis- 
tichum  (Eich.);  Cupressus '  disticha  (Linn.);  which;  however;  )s 
much  given  to  shedding  its  leaves.  In  this  tropiciU  region;  tlie 
above-mentioned  tree  (of  which  the  Aztec  name-  ^igmfies  water- 
drum;  &om  o^;  water;  and  huehuedy  a  drum;  the  trunk  swelling  tD 
a  great  thickness)  flourishes  5400  and  7200 '(W55  and  7673  Eng- 
liA)  fbet  above  the  level  of  the  sea;  while  in  the  United  States  rf 
North  America  it  ia  found  in  the  low  grounds  of  the  cypress  swwnps 
of  Loidsiana;  in  the  43d  parallel.  In  the  Southern. States'of  Norih 
America;  the  Taxodium  distichum  (Cypr^  ehauv^)  reaches;  as  in  the 
Mexican  highlands,  the  height  of  120  (128  English)  feet,  and  &e 
-  enormous  thickness  of  30  to  37  (32  to  39  EngHsh)  feet,  measured 
near  the  ground.  (EmersoU;  Report  on  the  Forest;  pp.  49  and 
101.)  The  roots  present  the  striking  phenomenon  of  woody  excres-' 
oences  which  project  from  3  to  4  J  feet  above  the  earth,  and  are  coni-' 
cal  and  rounded,  and  sometimes  tabular.  Travellers  have  compared 
these  excrescences  in  places  ^here  they;are  very  numerous  to  the 
grave  tablets  in  a  Jewish  burying^ground.  Auguste  de  St;  Hilaite 
remarks  with  much  acuteness :  "  Ces  excroiss^nces  du -Cypr^ 
chauve^  ressemblant  h,  des  borneS;  peuvent  §tre  regard^s  comme  des 
exiDstoseS;  et  ^oomme  elles^vivent  dans  Tairj  il  s'en  ^liapperoit  -sans 
doute  des  bourgeons  adventifs;  si  la  nature  du  tissu  des  plantes 
conif^resme  s'opposoit  au  d^veloppement  des  germes  cach^  qui 
donnent  naissance  h  ces  sortes  do  bourgeons."  (Morphologic  v^^ 
table,  p.  91.)  A  singularly  enduring  power  of  vitality  in  the  roote  of 
trees  of  this  family  is  shown  by  a  phenomenon  which  has- excited  the 
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attention  of.  vegetable  jphjSiologists,  and  appeais  to  be  of  only  very 
T&re  occHTrence'  in-.ptl^er  dicotyledonons  trees.  The  remaining 
'Btnmps  of  White  Pmes  which  have  been  cut  down  continue  for 
severad  years^to  make  fresh  layers:  of  wood,  and  to  i^cr^ase  in  tMck- 
ness,  withoufc  putting  fofth  new  shoots,  leaves,  or.branches.  '  (Wppert 
believes  that  this  only  takes  place  by  means;  of  root  nourishment 
re)deived  by  the  stump  frorii  a  neighboring  living-  tfee  of  the  same 
species ;,  th6  roots  of  the  living  individual,' which  had  branches  and 
leaves,  biimg  become  organically  united  with  those  of  the  cut  tree 
by  their  having -grown  together.  (Qtippert,  Bebbachtungen  uber  das 
.sogevanateUmwallen  der  T&nnen-stocke,  1842,  s.  12.)  Kunth,  ih 
his  excellent  new  '^Lehrbuch  der'Bot^nik,"  objects  to  this  expla- 
nation  of  a  j>heiuomenon  which  was  -known,  imperfectly,  so  early 
as  TJiedphfastus.  (Hist.  Plant,  lib.  iiL  cap.  7,  pp,  59.aind  60, 
Schiieider.)  He  considers  the  case  to  be  analogous  to  what  takes' 
place  wheh  metal-plates,  nails,  carved'  tetters,  and  even  the  antlers  of 
stagd,  become  enclosed  in  the  wood  of  a  growing  tree.  .  ^^The  tjam- 
biiun^  i, .«.  the  viscid  secretion  out  of  which'  hew  elementary  organs 
are  constructed  either  of  Woody  or  cellular  tissue,  continues,  without 
reference  to  the  buds  (and  (Juite  'apart  from  them),  to  deposit  new 
layers  of  wood  on  the  outermost  layer  of  the  lijgnpous  substance.*'' 
(Ml.  i.;s.  143  and  166.)  . 

The  relation?  which  bave  been  alluded  to,  between  elevation  above 
tlie  level  of  the'  sea  and  geographical  and  thermal  latitude,  manifest 
themselves  often  when'we  compare  the  tree  vegetafion  of  the  tropical 
part  of  the  chain  of  the  Andes  with  the  vegetation  of  the  north-west 
coast  of  America,  or-  with  thai  of  the  shores  of  the  Canadian  Lake^. 
Darwin  and  Claude  Gay  have  made  the  same  femari:  in  the  Southern 
Hemisphere)  in  advai^cing  from  the  high  plains  of  Chili  to  Eastern 
Patagonia  and  Tierra;  del  Fuego,  where  they  found  Brymif  winter! 
2tnd  forests  of  Fagus  antarctica  and  Tagus  forsteri  fonning  a  uni- 
form covering  thfotighout  long,  continuous  lines,  running  from  north 
to  south,  and  descending  to  the  low  grounds.  We, find  even  in  Eik 
rope  smidl  deviations,  (dependent  on  local  causes  which  have  not  yet 
been  sufficiently  examined)  from  the  UrW  of  constant  ratio  as  regards 
stations  or  habitat  of  plants  between  elevation  above  the  sea  add 
geographical  latitude.    1  would  recall  the  Mits,  in  respect  to  eleva- 
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tioii;  of  the  birch  and  iho  common  fir  in  a  part  of  the  Swisa  AlpS; 
on  1^6  drimsel.  The  fir  (Pinus  sylvestaid)  extends,  to  5940|  and^ 
lirch  (Betula  alba)  to  6480  French  (.6330 'and' 690^  English)  fe^t; 
above  the  birches  there  h  a  higher  line  of  Pinas  cembraj  whose 
j^pper  limit  is  6890  (7343  ^Bnglish)  feet,  Her0j  .th^ore,  we  have 
the  burch  intervening  between  two  zones  of  Ccmiferae.  AxxfsA- 
ing  to  the  excellent,  observations  of  Leop<dd  von  Buch,  ai|d  the  le- 
oent  ones  of  Martins,  who  also  visited  Spttzbergen^  the  foHoirin^ 
.geographical  limits  were  found  in  Lapknd :  Pinna  syhrestris  ext^ds 
to  70°;  Betula  alba  td  TO""  40'^  and  Betula  naUa  quite  upito  TP; 
Pinus  cembrais  altogether  waAting  in  Lapland.  (Compare  JJpger 
iiber  de^  Einfluss  des  Bodens  auf  die  Yertheilung  der  iQew'achse^ 
8. 200 j.Li^dblom, Adnot. in geographioam plahtarum  intra  Sueciam 
distributionem,  p.  89;  Martins,  in  the  Annates  des -Sciences -oata* 
relies,- 1  xviii.  1842,  p.  195.)   .  .•      • 

.  If  t}ie  length  and  arrangement  of  the  needle-shaped  leaveif  go  &r 
to.  determine  the  phj^iognomio  character  of  Coniferae,  tlvis  cfaaraster 
isBtiU  more  influenced  by  the  specific  differences  in  the  breaddiof 
the-  needles^  and  the  degree  of  development  of  i^e  pacenchyma  of 
the  appendicular  organs.  Several  species  of  Ephedra  may  be  called 
almost  leafless ;  but  in  Taxus,  Aiaucaria,  Dimmara  (Agathis),  and 
the  Salisburia  adiantifolia  of  Smith  (Gingko  biloba,  Liim.),  the  snr- 
feces  of  the  leaves  become  gradually  broader..  I  have  here  placed 
the  genera  in  morphological  succession.  The  specifio  name^  first 
chgsen  by  botanists  testify  in  favor  of  such  a  succession.  "  The  Dam- 
mara  orientalis  of  Borneo  and  Java,  often  above  ten  feet  i^  diame- 
ter, was  first  called  loranthifolia;  andI>ammM,ra  aus^ralis  (Lamb.)  of 
New  Zealand,  which  is  140  (149  English)  feet  high,  was  first  called 
zamsefolia.  In  both  these  species  of  trees'  the  leaves  are  not  needles, 
but  "  folia  alterna  oblongo-lanceolata,  oppojsita,  in  arbore  adultiore 
saepe  alterna,  enervia,  striata."  The  uijder  surface  of  the  leaves  is 
thickly  set  with  porous  openings.  This  passage  or  transition  of  the 
appendicular  system  frorn.the  greatest  contraction  to  a  J;ffoad4eaved 
surface,  like  all  progression  firom  simple  to  compound,  has  at  once  a 
morphological  and  a  physiognomic  interest  >(Link,  IjVwelt,  tL  i. 
1834,  s.  201-211).  The  short-stdked,  broad,  deft .  leaf  of  <he 
SjUisbiiria  (Kampfer's  Gingko)  has  also  its  breathing  pores  oiily  oii 
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■*  •  •  *  ■ 

the  Tinder  side  of  tbJ  leaf."  The  original  nktive  country  of  this  free 
is  unknown  tans.  B^.the  conhecfidn  ^nd  uiterc'bTarse  of  Buddhistic 
contmunities,  it  early  paigsed  from  the  temple-gatdens  of  Chiiia  to 
.those  of  < Japan. 

•Ea  travelling  from  a  port  on  the  Pacific  to  Mexico,  On  our'  way  to 
EuTOffe,  I  witnessed  the  siuffidar  and  painful  impression  which  the  . 
flr^sight'of  a  pine  forest  near  Chilpanzingo  mad.e  on  on6  of  our 
companions,  who,"  born  at  Qijito  under  the  equinoctial,  line,  ha(i  , 
never  seen  needle-trees,  or  trees  with  ^' folia  aceroga/'     It  seeioaed 
to' him  as  if  the'  tre^  were  leaflets;  and  he' thought^that,  as  we  were  . 
travefling  tdwards  the  cold  north,  he  already  recognized,  in  this  ex- 
'tremtfe- contraction  of  the  vegetable  organs,  the  chilling  and  impover- 
ishing infltienee  of  the  Pole/    The  traveller  whose'iifipressions'I 
Here  describe,  who^e  naine  neither  my  .friend  Bonpland  nor  myself 
can -pronounce  without  regret,  was  Don  Carlop  Monlufar  (son  of  Hie- 
■"Marquis  of  Selvalegye),  an  excellent  young  man,  whose-  noble  and 
ardent  lovie  of  freedom  led  him,  a.fbw  years  later,  in  the  war  of  ind^- 
pendepce  of  the  Spanish  Colonies,  to  meet  coairageously  a  violent 
death,  ef  which  the  dishonor  did  not  ^aU  on  him. 

'  *  -        '  (     •  .  ^  "        •   ,  .  - 

,  (f*)  p.  242.—"  The  PoihoS-fam,  Aroide^r 

Caladium  and  Pothos  are  exclusively  forms  of  the  tropical  world ; 
the  species  of  Arum  belong  «ore  to  the  temperate  zone.  Arum 
italicum;  A.  dracunculus,  and  A^  tenuifolium,  extend  to  Istria  and 
lYiuli;  No  Pothos  has  yet  been^  discavcred  in  Africa.^  India  has 
some  species  of  this  genus  (Pothos  scandfens  and  P.  pinhata)  which 
artless  beawtifiil  ift" their  physiognomy,  and  less  luxuriant  in  their 
growth,  than  the  American  species.  We  discovered  a  beautiful  and 
truly  arborescent  member  of  the  group"  of  Aroidegs  (Caladium  arbo- 
Temn)' having 'stems  froiii  16  to  21  English  feet  high,  not  far  from 
the'  c(Mivent  of  ^Carripe,  to  the  east  of  Cumanas."*'  A  very  curious 
Caladium  (Culcsisia  scandens)'  has  been  discovered  by  Beauvois  in. 
the  Idngdom  of  Benin.  (Palisot  de  Beauvois,  Flore  d'iQware  et  de 
Beniir,  1. 1. 1804,-p.  4,  pL  iii-)  In  the  Pothos-form  the  parenchyma 
is  sometimes  ^  much'  extended  that  the  surface  of  the  leaf  is  inter- 
rupted by  holfesas  in  Calla  j)ertusa  (Kuhth),  and  Dracoijtium  pertu- 
sum  (ijacqtlin),  which  we  collected  in'  the  woods-  round  Cumi« 
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The  Aroidca)  first  led  attentioii  to  t^e  remarkable  phenomenoi^  of 
the  feyer-h^at,  which  in  certq.in  plantB'is  sensible  hj  the- thermometer 
daring  the  developmeut  of  their  inflorescence^  and  which  is  csm- 
nected  with  a  great  and  temporary  increase  of  the  absorption. of 
oxygen  from  the  atmosphere.  Lamarck  remarked^  in  1789|  tihis 
increase  of  temperature  at  the  ^e  of  flowering  in  Arum  italicnun. 
According  to  Hubert  and  Bory  de  St.  Vincent,,  the  vit^  heat  of  jjumn 
^rdifblium  in  the  Isle  of  France  wad  found  to  rise  to  85^  and  39^ 
Seaumur  (110°.6  and.ll9°.6  Fahr.)y  while  the  temperature  of -the 
surrounding  air  was  only  15°.2  R.  (66°;2  F,).  Sven.i^  Europe, 
BecquereLand  Breschet  found  as  much  as  17}°  Heaumur  ;differenee 
(39°.4  Fahr.).  Dutrochet  remarked  a  .paroxysm^  an  altematp'de- 
isxeose-  and  increase  of  vital  heat^' which  appeared  to  reach  a  double 
yhaximum  in  the  day. . .  Theodore  de  Saussure  observed  ajialegooB 
augmentations  of  temperature,  though  to  a  less  amount,  only  £rom 
P°.5  to  0^.8  of  Reaumiff's  scale  (1<15  to  ^.8  EatoX  ^  P^^ 
belonging  to  other  families ;  ^for  example,,  in  Bignonia  radicans  imd 
.  Cucurbita  pepo.  In  the  latter  plant,  the  use  of  a  veir  sensitiie 
thermoscope  shows  that  the  increase  of  temperature  is  greater  in  the  . 
male  than  in  the  female  plant.  Dutrochet,  who  previous  to  liis 
early  death  made  such  meritorious  researches  in  physics  and  id  vege- 
table physiology,  found,  by  means  of  thermo-magnetic  multiplioators 
(Comptes  rendus  de  Tlnstitut,  t.^vii^  1839j  p.  454,  t.  ix.  pp.  614 
and  781),  an  increase  of  vital  beat  from  0^.1  to  0°.3  Reailmur 
(0°.25  to  0°.67  Fahr.)  in  several  young  plants  (Euphorbia  lathjjis, 
liilium  candidum,  Papaver  pomniferum),  and  even  among  funguses 
in  several  species  of  Agaricus  and  Lycoperdon.  "This  vital  heat  dis- 
appeared at  night,  but  was  not  prevented  by  placing  the  plants  in 
the  dark  during  the  day-time. 

-  V  A  yet  more  striking  physiognomic  eontragt  than  that  of  Gasotti- 
ncdB,  Needle  trees,  and  the  almost  leafless  Peruvian*  OoUetiaS)  iri^ 
AroidedB,  is  presented  -  by  the  comparison  of  those  Q^>e8.  of  ^ 
greatest  contraction^of  the  leafy  organs  with  the  Nymphiddaoefld  |il 
Nelumbonese.  We  find  in  these,  as  in  the  Aroidead,  leaves,  in  lASk  ' 
the  cellulaj:  tissue  forming  their  surface  is  extended  to  an  extrema  ' 
degree,  supported  on  long,  fleshy,  succulent^leaf-stalka ;  as  in  Njm* 
pbdd^  alba  J  N.  lutea*,  ^.  tWixv^Aia  (once  called  N.  lotuB,  from  the 
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not  Spring  of  Pezce  near  Groswardein)  in  Hungary) ;  the  speeies  of  • 
Neliunbo ;  Enf^ale  amazpnica  of  Ppppig ;  and  the  Yictona  Ee^a 
discovered  in  1837  hy  Sir  Kpbert^fichombnrgk  in  the  River  Berbice 
in  British  Guiana^and  which  is  allied  '£o  llie  prickly  Euryalc;  al- 
though^ according  to  Lindjey,-  a  v^ry  different  genus.  The  round 
leaVe^'of  {his  magnificent  water  plant  are  six  feet  in  diatneter^  and 
are^  aiurrounded  by  turnea  up  margins  3  to  5  inches  high,  Hghr^en 
inside;  and  bright  crimson  outside.  The  agreeably  perfoined*  flowers, 
twenty  or  thirty  blossoms  of  which  may  be  seen  at  the  saine  time 
within  a  small  ^jpaee,  are  white  and  rose  colored,  15  inches  in  dihr  • 
iXLeter,  aQd  have  injshy  hundred  petals.  _  (Rob.  Schombtirgk,  Reisen 
in  <Juiana  "und  am  Orinoko,  1841,  s.  233.)  .  f^oppig  also  ^veS  to 
the  leaves  of  his  Euryjde'amazonica.  which  he  found ^ewr  Tefe,  aa  ' 
much*  as  5  feet  8  inches  French,  of  6  English  feet,  diameter.  l[Pbp-": 
pig,  Reise  in  Chile,  Peru  lind  auf  dem  Amazonentoome,  bd.  ii.' 
1836,  s.  432.)  If  Euiyale  and  Victoria  are  the  gepera'^which  pre- 
sent tfie  greatest  extension  in  all  dimensions  of  the.  parenchyma  of 
thc^  "kavesy  the  greafest  Tsnowri  dinjensions  of  n  flower  belctog  to  a 
parasitical  Cytinea,  theHafflesia  Arnold!  (R.  Brown),  discovered  by 
Df.  Arnold  in  Sumatra,  i£t  1818  :  it  has  a  Btemless  flower-  of  three 
English  fcQt  diameter,  surrounded  by  large,  leaf-like  scales.  Fungus- 
like, it  has  an  animal  smell,  resembling  beef. . 

\^)  p.  243*—^^  italics,  rope-plants,  Q  Bush  topes  f  in  Spanish, 

Yejuccos,^') 

According  to  Kuntb's  division  of  the  Bauhinieae,  the  true  genua 
Bauhinia  belongs  to  the  New  Continent :  the  African  Bauhinia,  B, 
mfi^scens'  (l^am'.),  is  a  Pauletia  (Cav.),  a  ^nus  of  which  we  found 
some,  new  species  iii  &)uth  America.'  So  also  the  Banistcrias,  from 
amdiig  the Malpighiaceae,  are  p]:operly  an  Americali  form;  although 
tuO  0p0Cies^e  natives  of  India,  and  one  spedcs,  Banistcria  leona, 
dcMribed  by  Cavairilles,  is  a  native  of  Western  Africa.  Within  the 
rf^nd  in.  the  Southern  Hemisphere^  we  find  among  the  most 
jnt  fiinulies  t)f  plants  the  twining  rope-like  climbers  which  vfx 
».  regions  rendef^  the  forests  at  once  so  impenetrable  to  man,  and 
on  ^e  other  hand  so  accessible  and  habitable  to  the  Quadrumanas, 
(or  Monkeys),  and  to  the  Cercoleptcs.ajid  tAic  amsS.  \a^^x-^V^.  'Taa 
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rapid  ascent  to  tlie  tops  of  Jioft j  trees,  tiie  passage  fropi  tree  to  ttt^, 
and  even  the  crossing  of  streams  by.  .whole  herds  or  troc^ps  of  g^ 
garioiU  animals;  are  all  greatly  facilitated  by  these  twimng  plants  or 
Lianefi.  .   -       - 

In  -the  South  of  Europe  and  in  North  An^^c^,  Hops  from  aioong 
ihe  Urticeae,  and  tbe  specie^  of  Vitis  from  among  the  AmpeUdesS; 
belong  to  the  class  of  twining  c^bers^  fmd  between  the  tiopics.we 
find  climbing  Grasses  or  .Gramiheas^  We  have  seen,  in  the  plains  of 
Bogota,  in  the  pass  of  Quindiu,  in  tte  Andes^  gnd  in',  the  Qai]ia- 
producing  forests  of  Lgza,  it  Bambusacea  allied  to  Nastus,  our  Ohus- 
quea  scandens,  twine  round  massive  and  lofty  tnmks  of  trees  ad.orned 
at  the*  same  time  with  flowering  Ord^deae.  The  Bapibtisa  scandeos 
(Tjankorreh),  which  Blume  found  in  ^avay  belongs  probably  either 
to  the  genus  Nastus  or  to  that  of  Ghusquea,  the  Carrizo  of  the  Span- 
ish settlers.  Twining  plants  appear  to  me  to  be  entirely  absent  in 
the  fine-woods  of  Mexico;  but  in  New  Zealand,  beeddes  ^e  Bipogo- 
num  parviflorum  of  Robert  Brown  (a  climber  belonging  to  the  Smi- 
h^eas  which  renders  the  .forests  almost  impenetrable),  the  sweet- 
smelling  Freyoinetia  Banksii,  which  belongs  to  the  Pcmds^eae,  twines 
round  a  gigantic  Podocarpus  220  English  feet'  high,  the"  P,  daciy- 
oides  (Rich),  called  in  the  native  language  Kakikatea.  (Djeflfenbach, 
Travels  in  New  Zealand,  1848,  vol.  i.  p.  426.)  '  - 

With  climbing  Gcramineae  and  PandaneaB  are  contrasted  by  their 
,  beautiful  and  many-colored  blossom^  the  Passifloras  (among  which, 
however,  we  even  found  an  arborescent,  self-supporting  species,  t^as-  ^ 
siflora  glauea,  growing  in  the;  Andes  of  Popayan,  at  an  elevation  of 
9840  French  (1Q,487  EngKsh)  feet.;  the  BignOniace$e,  Mutisias, 
Alstromerias,  Urville^,.  and  Ari^tolochias.  Among  tha  latter,  our 
Aristolochia  cordata  has  a  crimsofl-colored  floWer  of  17  Englidi 
inches  diameter !  "flores  gigantei,  pueris  mitrjaa-instar^inservientes," 
Many  of  these  twining  plants  have  a  pec\iliar  physiognomy  and  ap- 
pearance, produced'by  the  square  shape  of  their  .stems,  by  flattaoings 
not  caused  by  any  external  pressure,  and  by  riband-Uke  wayings  to 
and  ^ro.  Cross  ^ecJbions'  of  Bignonias  and  Banisterias  show  ems^Soim 
-or  mosaic  figures  produced  by  the  mutual  pressure  and  intei^penelff' 
tion  of  the  stems  which  twine  around  each  other.     (See  Tery  aectt- 
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l*ate^drawmg&L  iitAdiien  ^e  Jussien's  Oours  de  Botcmiqae;  pp.  .77--79, 
%vIQ57l08.)   .        - 

;.-.  Q^)]^.MS.— <' The /c^rm  of  Aloes:'         ,     . 

^  To  ibi^  group  of  plants^  characterized  by  so  great  a  siinilarlty  of 
•phvBiogiUMiij,  belong:  Yucca  aloifolia;  which  exteiids  as  £sKr  north 
as  Flondu  dud  South  Carolina  ;-Y.  an^osfcifolia  (Nutt.)^  which  ad- 
-mioe^  us ^  as  the  banks,  of  the  Missouri:  Aletris  ajrborea;  the 
Dragon-tree  of  the  Canaries  o;bd  two  other  DrsecsBuas  from  New 
Zealand;  arborescent  Euphorbias;  Aloe/dichotoma  (linn.)  (form^ 
erlj  the-  genus  Ehipidbdendrum  of  WilldenoW);  and  the  cele-  ' 
Jbhtted.Koker-boqni  of  Southern  Africa^  with  a  trunk  twenty-one 
feet'  high  and  above  four  feet  thick^  iffid  ^  top  of  400  (426  English) 
feet  hi  iiircuni^erencek  -(^atterson^  Eeisen  in.  das  Land.der  Hotten- 
tott^i  und  der  Kafiem^  1790^.8. 55.)  -The  forms  which  I  have/thus 
brought  together  belong  to  yexj  different  families  ^  to  the  Liliacea3; 
A^phodeleaO;  Faiidane9&;  AinarjUidedB;  and  Euphorbia,Qe£&;  all^  how- 
ever^^with  the  exception  of  the  last,  belonging  to  the  great  division 
of*  the'  Monocotjledones. .  A  Pandan^;  Phjtelephas  macrocaipa  ' 
(Ijimz),  which  w^  found  in  New  Granadia.  on  the  ba^nks  of  the  Mag- 
dalena^  with, its  pmnated  leaves,  quite  resembled  in  appearance. a 
small  palm-tr^.  This  Phjtelephas,  of  which  the  Indian  name  is  . 
Tagua,  IS  ^ictes,  as  Kunth  remarics^  the  only  one.  of  the  Pandaness 
found  (according  to  our  present  knowledge)  in  the  New  Continent. 
^  The  Angular  Agave-like  and  at 'the  same  tinie  very  tall-stemmed 
Doryanthes  ext^l^  of  New  South  Wales,  which  was  first  described 
by  the  acutely  observing  Gorrjea  de  Serra,  is  an  Amaryllidea^  like 
Oorlow-growingNarcissusesandJonciuils.    - 

In  the  Candelabra  shape  of  plants  of  titie  Aloe  form,  we  must  not 
confojoM  the  branches  of  anarborescebt  stem  with  flower-stalks;  lEt 
is.tfaejatter  which  in  the  Ameriean  Aloe  '(Agave  Americana,  Maguey 
de'KDoGiuyEa,  which  is,  entirely  wanting  in  Chill)  as  well,  as  in  the 
Yiioca  Acaidis  (Maguey  de  Cocuy)  presaits  in  the  rftpid  and  gigantic 
d^irelopment  of  the  inflorescence,  a  candelabrum-like  arrangement  of 
ih» 'flowers  whiph,  as  is  well  kitown^  is  but  too  transient  a  phenpm- 
enon.  In  flome<  arborescent  Euphorbias,  on  the  other  hand,  the 
'^ifiysiogQOUUG  effopt  is  given  by  the  brancliea'  aiA  XSassvt  ^^vassv^^^-t 
SO 
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by  ramifieation  properly  so  called.  Lichtenstem^  iir  His  ^'  Beisen  m 
Biidlichen  Africa"  (th.  i.  s.  370)^  gives  a  yivid  descriptioii  of  the  un- 
plr^ssion  made  upon  him  by  the  appearance  of  a  Euphorbia  officmar- 
um  which  he  found  in  the  ^^  Chamtoos  Biyier/'  in  the  Colony  c^  the 
Ga{>e  of  GkK>d  Hope;  the  form  of  the  tre^  was  so  symmetrical  tiiat 
the  candelalnrum-like  arrangement  was-  regtdaily  ^epietbted.on  a 
smaller  scale  in  each  of  iJie  subdiyi^ons  of  "the  larger  branches,  i^ 
to  32  English  feet  high.  All  the  branches  were  armed  with  Aarp 
Bpiiies.' 

Palms,  Yuccas,  Aloes,  tali-stemmed  Teins;  some  Aralias,  and  the 
Theophrasta  where  I  have  seen  it  growing  luxuriantly,  d^er^Rt  lis 
they  are  in  the  structure  of  their  flowers,  yet 'offer  to  the.  eye  jn  the 
nakedness '(absence  of  branches}  of  their  stems,  and  ip  the  orna- 
mental character  of 'their  tops  or  crowns,  a  certain  degree  of  phydog- 
nomic  resemblance.   -  _     ..    '        • 

'  The  Melanoselinum  decipiens  (Hofm.),'  which  is  sometimes  up- 
wards  of  10  or  12ifeet  high,  and  which  has  been  ititrodvoed  into 
pur  gardens  jGroin  Madeira,  belongs  to  a  peculiar^gronp  of  arbor^cent 
.umbelliferous  plants,  to  which.  AraliaceaeT  are  otherwise  allied,  and 
with  which  other  plants,  which  will  doubtless  be  discoyered  in  coturse 
of  time^  will  be  associated.  Ferula,"  Heracleum,  and  TGapsia,  do 
indeed  attain  a  considerable  height,  but  they  are  still  herbaceous 
plants.  Melanoselinum  is  still  almest  entirely  alone^  as  an  umbeT- 
lifcrous  tree' ;  Bupleurum  (JTenonia)  fruticosum  (Linn.)  of  the  diores 
of  the  Mediterranean ;  Bubon  galbanum  of  the  Cape,  andCrithmtiDi 
maritimum  of  our  sea-shores,  are  only  shrubs.  On  the  other  hand, 
the  tropical  zone,  in  whi(5h,  according  to  the  old  and  yery  just  re- 
matk  of  Adanson,  UmbolliferaB  and  CrucifereD  are  .almost  eiltirely 
wanting  in  the  plains,  presented  to  us  on  the  high  ridges-' of  the 
American  Andes,  the  smallest  and  most' dwarf-like  of  all  umbel- 
liferous plants.  Among  38  species  of  plants  which  we  collected  at 
eleyations  where  the  mean  temperature- is  below  ^10°  Seaumnr 
(54^.5  FaL),  there  yegctate  almost  like  mosses,  xmd  as  iftheyitiade 
part  of  the  rock  and  of  the  often  frozen  earth,  at  an  eleyation  rf 
12,600  (I343O  English)  feetuboye  the  level  of  the  sea,  Myrrhis  «- 
dicola,  Fragosa  arctioidcs,  and  Pectophytum  peduneuhucc^  intermin- 
glei  with  which  there  la^^wi  ec\vi^\^  ^^^^^^  K\:<^\\i<^  Draba.    The 
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only  umbelliferous  •T)l^ts  grpwing  ip.  the  low  pounds  witliiil'  i^e 
trppics,  obsQrved  })y  us  in  the  New  Continent,  were  two  species  of 
Hydrocotyb  (H.-  umbellata  and  H.  leptostach ja).  between  H^Van- 

nah  said  Batabano  \  therefore  at  the  extreme  limits  <>ftibe  torrid  ^one, 

.      '»-•       _-.  .■.J-         »        .  ^  ■ 

The  group  of  arboregcent^rasses  which  Kunth,  ifi  his^able  treatise 
on  thee  plants  collected  by  Bonpland  fmd  myself,  has  combined  under 
the  name  o£  Bambusacese,  is  ampng  J;he  most  beautiful  adornments 
of  the  tropical  world.  (Bambu;  also  called  Mambu^.iB  a  word  in 
the  Malay  language,  but  appears  according  to  Buschmann  to  be  of 
'  doubtful  origin,  as  ^e  usual  Malay  expression  is  buluh,in  Java  and 
MadagaC^car  wuluh,  voulu,)  The'  number  of  gener^  end  species 
which  form  jMs  group  has 'been  extraordinarily  augmentod  by  the 
zeal  of  botanists.  'It  is  nowrec^gni^ed  that  the  genus  Bambus^  is 
entirely  wanting  in  the  New  Pqntinent,  to  which' on  the  other  hafid- 
finad^a,  froln  50  to  «0  French  or  about  53  to  64  English  feet  high, 
discovered,  by  us,  and  Chusquea,  exclusively  belong;  thai  Arundiji- 
aria  (Bich)  is  «emmon  to  both  continents,' although  the  species  ^ffe 
different;  th^t  Baml^usa  and  Beesha^(Bheed.)are  found  in  Lidia 
aiid  the  Indian  Archipelago,  an^l  Nastus  in  the  Island  of  Bourbon, 
and  in  Madagascar.  With  the  exception  of  the  tsdl-climbing  Chus^ 
qi^ea^.the  forms  which  hav^  been  named  may  be  said  to  replace  each, 
other -taorphplo^cdly  in  the  different  parts  of  the  w^rld..  In  the 
Northern  Hemisphere,  in  the  valley  of  the  Mississippi,  the  teaveller  is 
gratified,  long  before  reaching  the  tropios,  with  the  sight  of  a  form 
of  baniboo,  the  Arundinaria  macrosperma;  formerly  called  also 
Miegiaji  an^  Ludolfia.  In  the^guthem  Hemisphere,  Gay  has  dis- 
covered a  Bambusacea  (a  still  undescribed  species  of  Chusquea,  21. 
En^li^  feet  high,  which  does  not  climb^  but  is  s^borescentand  self^ 
pappohmg)  growing  in  southern  Chili,  between  the, parallels,  of  37° 
and  4S^°  S.  latitude;  where,  intermixed'  with  Drymis  chilensis,  a 
uoifonn  forest  covering  of  Fagus  obliqua  prevails. 

"Wbilo  in  India  flioBaipbusa  flowers,  so  abundantly  that-in  Mysore 
andOrissa  the  seeds  aare  mixed  with  honey  and  .eaten  like  rice  (Buch- 
anap,  Journey  through  Mysore,  vol.  ii.  p.  341,  and  Stirling  m  the 
Asiat;  lies.  vol.  xv.  p.  205),  in  South  America  the  Guadua  flQ^eTf.«i^ 
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nirelj,  ihatin  four  jea^  we  w^re  dhlj  twice  aBTe'to  {mxmre  Uoesona ; 
onoe  on  the  unfrequented  banks  of  the  Gassiqmare  {the  aim  trtlidi 
oonnects  the  Orinooo  witH  the  Bio  Negro  and  the  AxaBakm^T&ier)j 
ftiid  one^in  the  proyinoe  of  Popajan  between  Btiga  and  Qnilichao.  Jt 
is  Btrikingito  see  plants  in  particular  localities  grbw  With -the  greatest 
vigor  without  producing  flowers':  it  is  thus  With  European  Olive-treeS; 
which  have  been  planted  for  centuries  between  the  tropics  near  Qoito) 
9000  (about  9590  English)  feet  above  the  level  of  the  Bea/and  also 
iaHie  Ide  of  fVanoej  with  Wahrat-trees,  Hazetl^utS;  and^  as  at  Quito, 
Olive-trees  (Otea  eurepea) :  see  Bbj^^  Hortus  MauritiamiB;  183T,pr 
291.  ^  -      *     . 

As  Bom»  of  the  Bambusaceso  (a^'borescent  grasses)  Bdvuiee  iiAo 
the't^anperate  zone^  so^  witMn  ike  tropics^  the j  do  not  suffer  from 
the  temperate  climate  of  the  mountains.  Thej  certaanlj^grow  more 
lu:^uriantly  as  social  plants  from  the  seacoast  to  the  height  of  abimt 
2560  English  feet;  for  example;  in  the  province  de  las  Eaijieraldasf 
w^  of  the  Yolcano  of  Pichinchay  ^hei*6  Gtnadaa  angosdlblia  (Sam- 
busa  €luad\ia;  in  our  l^lantes  ^inozialeS;  t.  i.  tab.  xx.)  produces  h 
its  interior  much  of  the  silicious  Tabasehir  (Sanscrit  tvakkgehirefj 
ox*milk).  In  the  Pass  of  Quindiu,  we  saw  the  Gua^ua  gromng^at 
an  elevatioir  which  we  found  by  barometric  measurement  to  be*540Q 
(5765  English)  feet  above  the  level  of  the  Pacific.  •  Nastus  borhoni- 
cus  is  called  by  Borj  de  St.  Vin^jent  a  true  alpine-  plant;  he  states 
that  it  does  liot  descend  lower  on  the  declivity  of  th^  Volcano  in  the 
Island  of  Bourbon  than  3600  (3837  English)^eet.  .-This^xecurrence 
or  repetition  as  it  were. at  gredt  elevations  of  the  forms  cbaracteiTsfio 
•  of  the  hot  plains,  recalls  the  mountain  group  of  palms  before  pSMnted 
out  by  me  (Kunthia  Montana,  Ceroxylon  andicola,  and -Oreodoxa 
frigida),  and  a  grove  or  thicket  of  MusaCfeae  sixteen  English  feet 
high  (Heliconia,  perhaps  Maraiita),  which  I  found  growing  isolated 
at  am  elevation  of  6600  (7034  English)^feet,  on  the  Silla  d.e  Caiij- 
cas:  (K61ation  hist.  1. 1  p.  605--606.)  As,  with  the  ejaseption  of 
a  few  isolated  herbaceous  dicotyledones^  grass^  fomi'  the  Hghest 
2{bne  of  phaenogamous  vegetation  round  the  snowy  summits  of  4ofly 
mountains,  so  also,  in  advancing  in  a  horizontal  direction  towards 
either  pole  of  the  Earth,  the  phaenbgamous  vegetation  terminates 
with  grasses.  ^ 

To  my  young  friend  Joseph  Hooker,  who,  but  just  returned  with 
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£ir  Jftines  Eoss  from  the  frozen  antarctic  regioQ^/  is  pow  exploring 
the  Thibetian  portion  iDf  the  Himalaya^  the  geography  of  plants  is 
ini^eb^  no^  only  for  a  great  mass  o£  important'  n^terials^  but  also 
f9i;ex(£BUen.t  general  dednctions..  *  B!e  call^  attention  to  the  eirctun- 
.staQce  that  phaenogsunous  flowering  plants  (glasses)  ^proaeh  17^^ 
nearer  to  the.Northem  than  to  the  Southern  £ole^.  In  the  Falkland 
Islands,  near  the  thick  jnasses  o£  Tussack  grass  (Dactylis  cae^itosa^ 
For^ter^  according' to  Kuntb  a-Festuca)^  and  in  Tierza  d^el  Fuego  «r 
•  Fuegia,  under  the  shade  of  the  birch4eaYed  Fagus  antarctica^  ^ore 
grows  the  same.  GMseImn  subspicatuin  which  extends  over  the  whole 
^ange  of .  the  PeruYiAn  Cordilleras^  an^-  over  the^Eooky  Mountains 
to  Mdville  Island;  ^Greenla&d;  and  Icejand^  and  whidi  is  also  found 
in  ih6  Swiss  and  Tyrolese'  Alps,  in  the  Altai,  mountains^  in  Kamt« 
schatka,  and  in  Campbell  |dand^  south  of  New  Zealand;,  therefore^ 
from  64^  south  to  74^°^  north  latitude,  or  through  128  J°  of  lati- 
.  t^de.     ^^  Few  grasses/'  says  Joseph  Hooker^  iQ  his  Flora  Antarofica, 
p..  97,  ^^havasowide  a  range,  as  Triaetum  subspicatum  (iBeauy,), 
hof  .am  I  aciquaii^t^  with.'any  other  Arctic  species  which  is  equally 
an  inhabftant  of  tiie  opposite  polar  xenons."    The  South  Shetland 
-Islands/^jdiict  are  •  divided  by  Bran^eld  Slrait  from  lyUryille's 
jCerre  de.  Louis  Philippe  and  the  Volcano  of.  Haddington  Peak, 
situated  in  64?  12'  south  latitude,  And  7046  English- feet  high^  h^ye 
been  very  recentiy  visited  by  a  Botanist  from  the  United  States  of 
North  America,  Dr.  Eights.     He  found  there  (probably  in  62?  or 
62J°,.S.  iatitude)  a  siaall  grass^  Aira  antarctica  (Hooker,  Icon. 
-Ptoit.  vqJ.  ii.  tab.  150),  which  is  "the  most  antarctic  flowering  plant 
hitherto  discovered.''.  ,  .       ,- 

In l)eception .Island,  of  the  same: group,  S.  l^t  62°  60',  lichens 
only  are.  found,  and  not  a  dingle  species  of  grass;  and  so  also,  farther 
to  the  south-east,  in  Cockbtim  Island  {lat.  64°  12'),.  near  Palmier's 
Land,  ihere  were  only  found  Lecanoras,  Lecideas,  and  .five  Mosses, 
amon^  which  was  our  German  Bryum  argenteum :  "  tiiis  seems  to 
be  th^  ultima  Thide  of  ant^tic  vegetation."  .  Farthet  to  the  south, 
Zawc?«cryptogapiic,  as  well  as  phaenogamic,  vegetation  is  entirely 
wanting.  In  the  great  bay  formed  by  Victoria  Land,  on  a  small 
island,  which  lies  opposite  to  Mount  Hersbhel  (S.  lat.  71°  49'),  and 
in  Fmiiklin  Island,  92  geographical  miles  North  of  the  great  votcaao 
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HpaH  IbeboB,  12,400  Bn^Bdi  ItotU^  (lal  Te^'^^CMtiO^aiM 
fcQod )i0 a riai^  tne^iif  Te^  It  » t^pd^Oetoiit 

rapeotto  the^eocteiudoii  eyen  of  tiie  fixnui-of  luf^tuor*' 
iiriba  ift-^be  hif^  noMiem  lalkad^  FtopoigtfMirfUlii 
aiipfOMh.l8i''Be«rer  to4heIVde^i^  in  t]ia8on1faenHiBnn|lHilrt 
l^ddiBii  IstBiia  (N.  lai  80^^)  lias  still  ieh  speoes.  Tbe  uMlh 
plilBSiogAinViis Ti^getatkm is  olsopoorer &  fs^kifSem  at  ooRosponftt 
dtaksnbM  '^r<ttn  {he  Pole  (fbebud  has  ^flve  ttmes  as'^iwnj  flcMin^ 

'  fbnta  as  thb  -southern  group  <^  ^tiddand  andtlaiBpbcSl  Idhadi)) 
hot  tl^  lessTaried  wtarotio  Te^getatioii  is^  firom 'di^^ 

-*Ui0re  luxniiant  and  itnieoaleikti  (Ckmipafe J9<)oker,  Fkni  imtMii^ 
pu  VSL74,  and  2l4^pridl^  Or  JamiNr  Boiis,  t^e^^  »  ihe'Saitdiai 
aiM.iuataietio  Beg^ons^  1889484^,  toL  ii.  ji:  886^^42^) 


-     V 


■». 


,.     .  (-^)  p.  244r--^  i%m^"\ 

ff^  w3h  a  natiiiidiBt  de^ly.TerMin  the  Im^ 
Bh.  EldtKSohi*  we  estimate  iJie  wfade  mimbef  of  efy pfogamfe  i|wM|t 
Uaaieirto-desttribed  at  lOyOOO/iEdB  pves  to  Fang^  8009  (<»lf  irii4 
the.iqg&rict  oonstitotel-Siii);  lidiebs,  .aoedrding  to  J.  iMllMr' 
of  Qursohbo^  and  Hampe  of  Blankenbciig,  at  least  1400 j'  iijgi 
2580;  Mosses  and  iLiTer-WoFtB;  aocofding  toTM  Miill^  6f  Bift^ 
and'I)r/Gott8Qbe4)f 'Hambargh,.380b;  psk  Ferns  3250.    Wetb 
indebted*  for.  this  last  iinportant  result  to  th6  ihordngh  investigrtifli 
of.  all  that  lis  known  conoeniing  this  group  of  jdants  byKoAoff. 
Siipnie  of  Leipsia    It  tt^%emai*karble  that,  :«f  the  entire  nmiikr  ^ 
doAnbei  tlliceS;  the  fkmify  of  Poljpodia^een;  alone,  eom|»nse8'216i 
species ;  while,  other  forms,  even  Iijcopodiaoeas  and  Hjmenop^ 
laoe»,  only  count  850  and  200,    There  are,  therefore,  almost* 
many  described  ferns  as  described  grasses.  '     ^ 

It  is  remarkable  that,  in  the  ancient  dassic  wrifei^,  ^iDheopliii^ 
IKoecorides,  and  Pliny,  no  notice \occurs  of  ti\e^ beautifod  ^fymi 
acbof^dsoent  ferns;  whHe,  from  information  derired  firoinrtikd  ^ 
paaioDS  -of  Alexander,  Aristobtdus,  Megasthenes,  and  NciirtiM 
mention  is  made  of  Bamboos  '^(jusB-fipsis  intemodiis  lembi  ^ 
Teetitabant  navfgantes;*'  of  the  Lidian  trees  '^  quanm  foQa  Mi' 
'  ffiffiora  clypeo  sont^'  6f  the  fig-tree  of  which  the  branobes  ti* 
iottf  round iihe  pwcentr  irtfem-,  «tA  ^  "Wasw^  5^^flQfc»  ^vt)oeritaft|^ 
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SapttiB  saperjici  i^eqneant/-'  (Humboldt;  de  dis&ibntione  geogr, 
Plantanun^  pp.  178^  and  213.)  I  find  the  first  deeoriptipn  of  tree- 
~fenm  in  Oviedo^B  Histma  de  laslndias^  1535,  fol.  xc.  -This  ekpe- 
tlenoed  traTellar^  who  had  been  pkced  by  Ferdinand  the  Catholic  as 
direistor  of  the  gold-washipgs  in  H^jti;  says :  f^  Among  the.  Inany 
ferns  ihere  are  some  which  I  reekon  among  trees,,  for  they  are  as 
thick  and  as  tall  a^^ines  (Helechc^qne  yo  cnento  por  arbolcs^  tan 
gniesos  oomo  giitndes  pinos  y  miiy  altos).  They  grow  chiefly  ii\*the 
mooittains  wh^  there  is  much  water.'^  '  The  height' is  exaggerated. 
In  .>  the  dense  tcMrestff  round  Caripe,  even  our  Cyathea  speciosa-only 
atyni«T.eight  of  30  to  36  (32  to  37  J!ngV«h)  feet  j  and  ab  e«*l- 
lent  observer;  Ernst  Dieffenbaoh,  in  ihe  northernmost  of  the  three 
islands  <)f  New  Zealand/ saw  no  stems  of  Cyathea  dealbsta  of  loore 
£han  40'  (424JSng]ish)  feet  in  height.  In  the  Cyathea  speciosa  and 
ike  Miniscium  of  the  Chayinas  missions  we  observed;  in  the  midst 
•of  the  shadiest  primeval  forest,  in  very  luxuriantly  growing  indivi- 
duals^-the  scaly  stems  coVered  with  a  shii^ng  carbonaceous  powder. 
It  SQ)B«ied  like  a  singular  decomposition  of  the  fibrous  parte  of  iiie 
old  frond  stalks.  *  (Humboldt,  B^.  hist.  t.  i.  p.  437.) 

Between  the  tropics^  where,  on  the  declivities  of  the  Cordilleras, 
^limates  are  placed  s«cce»s|vely  in  stages  one  above  another,  the 
proper  zone  of  the''  tree-ferns  is  between  three  and  fiye  thousioid 
feeft  (abotit  3200  and  5330  English)  above  the  level  of  the  sea.  In 
Sotfth  America  and  in  the  Mexican  highlands  they  seldom  descend 
■lower  towards  the  plains  than  1200  (about  1280  Eng.)  feet  l%e 
mean  temperature  of  this  happy  zone  falls  between  17°  and  14^.6 
lUaftimnr  (7p°:2  and  64''.6  Rihr.).  This  region  enters  the  lowest, 
stratum  of  clouds,'  or  tiiat  wbic^^^^ts  next  above  the  sea  and  the 
plains;  and  hence,  besidq^i  "groat  equality  of  temperature,  it  also 
enjoys  uQinterritptedly  a  high  degree  of  humidity.  (Robert  Browb, 
II)  Appendix  tQ  E^ipedition  to  Congo,  p.  423 .J  The.  inhabitants, 
who  are  of  Spanish  descent,  call  this  zone  ^'tierra  templada  de  los 
'helechos."  Hie  Arabic  word  fer  ferti  is  fekdschim,  f  being  changed 
into  A,  in  helecHos,  according  to  the  Spanish  custom-:  perhaps  the 
-Arabic  feledschun  is  connected  with  " feladschia,''  "it divides;"  in 
aUuffldn  to  the  finely  divided  margins  of  fern  leaves  or  fronds.  (Abu 
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Zacaria  Ebn  cl  Awam,  Libro  de  Agricultuia,  traduddo.  por  J.  A. 
■  Banqueri,  t  ii,  Madr.  18Q2,  p.  736). 

The '  condidons  of  mild  temperature  and  an  atmospheie  neiitf . 
saturated  with  yapor,  together  with  great .  equability  of  dimite  it 
respect  to  both  temperature  &nd  moisture,  are  fiiliSOled.oii  Ae 
declivities  of  the  mountains,  in-^tha  yaUeys  of  the  Andes,  and  abore 
all  in  the  mild  and  humid  atmosphere  of  the  Southern  Hemisphott; 
.where  arborescent  foms  extend  not  only  to  New  Zealand  ant}  ¥i& 
Diemen  Island  (Tasmania),  but  eyen  to  the  Straits  of  MagelkiL 
and  to  Campbell  Islands,  or  to  a  latitude  •  aln^ost  o<nTeqKnidmg  to 
that^  of  Berlin  in  the  Northern  Hemisphere.  Of  tree-fems^  Huk" 
sonia  squarrosa  grows  vigorously  in  46^  south  latitude,  in  IHidy 
Bay  (New  Zealand) ;  D.  antarctica  of  IiabiUardi^rc,  in  Tasmania;  a 
Thyrsopteris  in  Juan  Fernandez;  an  undcscribed  IHcksonia^  wiib 
stems  £:om  12  to  15  (nearly  13  to  l6  English)  feet^  in  the  south  of 
.Chili,  not  far  from  Yaldiyia;  .and  a  Lomaria,  of  rather*  less  height, 
in  the  Straits  of  JMagcllan.  '  Campbell  Island  is  still  nearer  to  the 
South  Pole,  in  52}°  lat.^  and  even  there  the  stem  of.  the  Aspididm 
venustum  rises  to  4  feet  (4  feet  8  inches^  English)  before  th6  fronds 
branch  oflf.  ^s       •  -   • 

The  climatic  relations  under  which  Ferns  in  general  flourish,  are 
manifested  in  the  numerical  laws  of  their  quotients  of  distributioD, 
taken  in  the  manner  alluded  to  in  an^  earlier  part  of  the  present 
volume.     In  the  low  plains  of  the  great  continents  within  -the  tropics, 
the  quotient  for  ferns  is,  according  to  Robert  Brown,  and  according 
to  late  researches,  l-20th  of  all  the  species  of  phaeno^nxous  plants 
growing  in  the  same  region;  in  the  mountainous  parts  of  the  great 
continents  in  the  same  latitudes  it  is  from  1-8 th  to  l-6tlb^    But  a 
very  different  ratio  is  found  in  the  small  islands  dispersed  over  tha 
wide  ocean-     The  proportion  of  ferns  to  the  whole  number  of  jPha- 
nerogamao  increases  there  in  such  a  manner  that,  in  the  groups  o£ 
islands  between  the  tropics  in  the  Pacific,  the  ferns  equal  a  fburth— 
&nd  in  the  solitary,  far-detached  islands  in  the  Atlantic  Ocean,  St 
Helena,  and  Ascension — almost  equal  the  half  of  the  entire  phaeno- 
gamous  vegetation.     (See  an  excellent  memoir  of  D'Urville,  entitled 
Distribution  g^ographique  des  Foug^res  sur  la  surface  dii  (jlobe,  in 
^ie  Annales  des  Sciences  K«t.  t.  '^.  1825,  pp.  51,  66,  and  73.) 
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*l^mHi6  trebles  (wheve'  in  the  great  coBtiAentd-iyUrviUe  cellmates 
the  ratio  geneoLJlj  at  1  t  20)  we  see  tbe  rektiye  ^reqaehey  of  ferns 
^ecreade  rapidly  in*  the  temperate  zone.     The  quotients  are :  foir 
Nortiji  Ammca'  and'  for  the  British  Islands/^V/^*^^  France  -^^  lor 
Germany  y*^,  for  tie  dry  paha  of  tfie  south  of  Italy  y^/  and  fpy 
C^reeoe'^..    Towards,  t^e  isolder  regions  ^f-ihe  ixor£h  we  see  the  re- 
Ic^ve  frequency  increase  4gain  rapidly;  that  is  to  say,  tha  nmnb^ 
of  species  of  ferns  decreases  jnuch'  more  sdowly  than  does  th&  nom- 
her  of  is^cies  of  phsenogambns  plants.     At  the  same  time,  the  lux- 
uriance, abuhdanee,  and  mass  ojf  individuals  in  each  specie^  augmeirts 
thcillusiyp  impression  of  absoltUe  numbers.    According' to  Wahlea- 
berg's  and  Homemann's  Catalogues,  tibe  relatiye.nnmbers  of  Filioes 
ktid,  for  Lapland^,  for  Iceland  -^j,  and  for  Greenland  ^.    ^ 
^ .  Such,  acGordii^  'to  the  preset  stat^  of  our  inOwledge,  are  ih^ 
natural  laws  jnanifested  in  the  distribution  of  the  pleasing  form  of 
Ferns.    But  if  would  seem  as  if  in  the  &mily  of  Ferns,  winch  has 
80'long  been  regarded  as  a  cryptogamic  family,  we  had  quite  recently 
arrived  on  the  iraoes  of  another  Qatural  law,  a  morpbc^ogical  ono  of 
prqmgation.  '  Oouni  Leszczyc-Sumihskif.  who  happily  unites  the  gift 
'of  microscopic  eicamination^  with  distinguished  artistic  talent,  has 
.discovered  in  the  prothallium  of  ferns  an  orjj^mization  byVrhioh  frao*  . 
.  tificactlon  is  effected.    He  distinguishes  a  bisexual  arrangement  in  the 
•ovule-Hke  cen  on  the  middle  of  the  theca,  and  in  the  ciliated  antJi^- 
ridia^  or  spiral  threads  before  examined  by  N'^eli.    .The  fertilizatioii 
is  stqpposed  to  :t&ke  place  not  by  pollen  tubes  but  by  ttie  movable 
ciliated  spii^  threads.     (Suminski  zur  Entwickelungs-gescMchte  der 
'  FarmkrlUitar,  1848,  s.  10-14.)    According  to  this  view,  Ferns,  as 
Sfirenberg  exptessesit  (Monatl.  Berichte  der  Akad.  zu  Sorlin,  Ja- 
nuar  1^48",  ft.  20),  would  be  produced  by  «  microscopic  fertilisation 
;taking  pla^.on  the  prothallium  as  a'receptacla;  and  throughout  "to 
whole  reomunder-'of  their  often  arborescent  development  they  would 
be  flcrwerless^nd  fruitless  plants,  forming  buds  or  Hulbs^  theflperes 
or  son  on  the  tmder  side  of  ihe  iO^ond  not  being  seeds  but  flower  btjds. 

•  •  •  ^  ^  .  • 

(3^  p.  244;— "i^t^iocca." 
' '  Thie  principal  seat  of  this  frfrin  is. Africa,  where  it  is  both  most 
varied  and  most  abundant,  and  where  these  \)^w\^a!MX^  ^<5w^tv&% 
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plants  are  assembled  in  masses  and  determine  the  aqpeefcaod  ebifa^ 
ter  of  the,^  country.    Tke  New  Continent  .does,  indeed,  aho  pMjIjii 
superb  Alstromerias  and.  species  of  Pancratium^  nsemaa£hu%.iiil^4 
Grinum  (we  augmented  the  first-named  of  these  genera  li^  fl"iiiw'|ll '? 
the  second  by  three  species) ;  but  these  American  T.iliy^^^m  gra^  A|f 
persed,  and  are  less  social  than  oui'  European.  IridoaB.    -  • .  Jf 

(*>)  p.  2U,-r'('mUau3i^rm.'^ 

Of  the  leading  represcniatiye  of  this  fo^iU;  the' Willow  itself^  150. 
-different^pecies  are  already  known.    They  are  spread  ovel*  the  Nbrlh- 
em  Hemisphere  from  the  Equator  to  Lapland.     They-  appeot  to  i)h 
crease  in  number  and  diversity  of  form  betw^n  the  46th  and  70tb. 
degrees  of  north  latitude,  and  especially  in  the  part  of  ndrth  of 
Europe  where  the  configuration  of  the  land  has  been  so  strikingly 
indented  by  early  geological  changes.     Of  Willows  as  tropical  plants. 
I  am  acquainted  with  ten  or  twelve  species,  which,  like  the  willows 
.of  the  Southern  HemispheriB,  are  deserving  of  particulJEur.aii^enlioQ. 
As  Nature  seems  as  it  were  to  take  pleasure  in  multiplying  certain 
forms  of  animals,  for  example,  Anatidse  (Lameilirc^trea)  and  Co- 
lumbse,  in  all  the  zones  of  the  earth;  so  are  Willows,  the.  difG&rent 
species  of  Pines,  and  Oaks,  no  less  widely  disseminated :  the  -latter 
(oaks)  being  always  alike  in  their  fruit,  though  much  diversified  in    " 
the  forms  of  their  leaves.     In  Willows,  the  similarity  of  the  foliage, 
of  the  ramification,  and  of  the  whole  physiognomic  appearance,  in 
the  most  different  climates,  is  unusually  great---almost  greater  than 
even  in  Coniferae.     In  the  southern  part  of  the  temperate  zone  of 
the  Northern  Hemisphere,  the  number  of  species  of  willows  decreases 
considerably,  yet  (according  to  the  Flora  atlantica  of  Desfontaines) 
Tunis  has  still  a  species  of  its  own,  resepibling  Salix  caprea;  and 
Egypt  reckons,  according  to  Forskal,  five  species,  from  the  catkins 
of  .whose  male  flowers  a  medicine  much  employed  in  the  East,  Moie 
chalaf  (aqua  salicis),  is  obtained  by  distillation.     The  Willow  which 
I  saw  in  the  Canaries  is  also,  according  to  Leopold  yon  Buch  and 
Christian  Smith,  a  peculiar  species,  common  however  to  that  group 
and  to  the  Island  of  Madeira — S.  canariensiSi-    Wallich's  Catalogue 
of  the  plants  of  Nepaul,  and  of  the  Himalaya,  cites  from  the  Indian 
jsiziE>-tropical  zone  thirteeii  s^d^^,'^\tl5  d^e^iribed  by  Don,  Il6xbui;gh| 
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^.  ani^iihdky.  Jvpaai  has  its  indigenous  willows,  one  of  wludi,  S. 
ll^jtoDBlOft  (Thnnb:),  is  also  found  as  a  moontain  plant  in  Xepianl. 
^^']P!nfninl8  tormy  ezpe<tition,  t&e  Indian  Saliz  tetraspenna  wxia  iiie 
IvmBI  ill  I  w  I  i-intertropical  species,  so  &  as  I  am  aware.  TVe  collacted 
^iFtj/ftB^'tew  spedes,  three  of  which  were  fironi-  the  elerateJ  plains  of 
"•^^XoiiDO,  juad  Were  fonnd  to  extend  to  ah  elevation  of  SOCK)  (about 
8500  EngHsh)  feet  above  the  level  of  the  s^a.  At  still  greater  ele^ 
vations-^for  example,  on  the  moontain  plains  sitnated  between  12,000 
and  14,000  feet  (about  12,790  and  14,920  English),  which  we 
ofben  visited— ^we  did  not  find,  either  in  the  Andes  of  Mexico  or  in 
those  of  Quitd  and  Peru,  any  throg"  which  could  recall  the  small, 
creeping,  alpine  willows  of  the  Pyrenees,  the  Alps,  and  Lapland"  (S. 
berbaeea,S.  lanata,  scndS.  reticulata).  In  Spitzbergen,  where  the 
^  meteorological  conditions  have  much  analogy  with  tliose  of  the  Swiss 
and  Scandinavian  snow-mountaans,  MartUis  described  two  dwarf , 
willows,  of  which  the  small  woody  stems  and  branches  creep  on  the 
ground,,  tend  wMch;  lie^so  concealed  in  th^  tuif-bogs  that  their  ^maQ 
leaves  are  only  discovered  with  (fifficulty  ituder  the  moss.  The  spe- 
cies found  by  me  in-  Peru,  in  4°  12'  S.  latitude,  near  lioxa)  at  the 
entrance  of  the  forests  where  the  best  Cinchona  bark  is  collected, 
and*  described  by  Willdenow  as  Salix  humboldtiana,  is  the  one  whi^h  • 
is  most^widely  distdbutedin  iihe  westierii  part  of  South 'America.  • 
A^ea-ehore  species,  S.  faleata,  which  We  found  on  the-  sandy  coast 
of  thePacific,  near  Truxillo,  is^  according  to  Kunth^  probably  only 
a  vari^y  of  'the  above;,  and  possibly. the  fine  an^  often  pyramidal 
willow,. which  accompanied  us  along  the  banks  of  th6  Magdalenai 
from  Mahates  to  !Bojoi;que,'  ani  which,  according  to  the  report  of  the 
natives;  had  'only  extended  so  far  within  Si  few  jears,  may  also  be 
identical  with  Salix- humboldtiana.  .  At  the  confluence  of  the  Bio 
Opon'with  the  Magdalena,  we  found  all  the  islands  covered  with 
willows,,  miany  of  which  had  stems  '64  English  feet  high,  but  only 
8  to  10  inches  in-  diMneter.  (Humboldt  and  Kunth,  Nova  Gen. 
Plant.'  t.  ii.  p.-  22,  tab;  99?;  Iiindley  has  made  us  acquainted  with 
a  species  of  Salix  firom.  Senegal,  and  therefore  in  the  African  equi- 
noctial zone.  (Lindley,  Introduction  to  the  Natural  System  of  Bo- 
tany, p.  99.>  •  Blume  also  found  two  species  of  Salix  near  the  Equa- 
tor, in  Java:  one  wild  and  indigenous,  8.  tett'AHY^nti^b*,  iwA  \«W3So«t 
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oidtiyated;  S.  siebel^ana.  From  {he.BOuthem  temperate  lone  Jimow 
only  two  willowB  desJcribed  by  Thtinberg  (S.  hirstita  and  S.  911100- 
mtta);  they  grow  by  the  side  of  iSpotea  ai^ntea  (which  has  iiB^ 
very,  much  the  physiognomy  of  a  willow),  on  th^  banks  of  ili^QnngB 
Biver^  and  their  leaves  and  young  shoote  formr'  th^food  of  the  h^ 
popotamus.  Willows  arc  entirely  wanting  in  Australia  and  ti)^ 
neighboring,  islands.  '     ^  ',         •. 

(31)  p.  244'.—"  Myrtacem,"      ^  . 

'  An-  elegant  form'^  with  stif^  shining;  thiokly  set>  generally  men.- 
dented;  small  leaveS;  skidded  with,.pel2ucid  dots.'  M jrtaces^  give  a 
peculiar  character  to  three  districts  of  the  -  earth's'  ^stirfaoe-:  ibe 
Spnth  of  Europe;  particularly  the  "cal^Eureous^and  .trachytio  isknds 
^hich  rise  aboye  the  sur^toe  of  iiie  Mediteiraneaii )  the  conSpent 
of  Nj&w  Holland;  adorned  with '  Eu^yptus;  Metrosideros/  and  li^ 
tospermum ;  and  an  intettrc^ioal  TegioU;  part  of  which  is-  iDW;  and 
j^xci  from  nine  to  teh  thousand  fe^t  high  (^bout  d5dQ  •  to  I0;660 
EngUsh);  in  the  Andes  of  South  America.  This  monntain  ^btiicEfc, 
called  in  Quito  the  district  of  the  .^F^ai^amoS;  i@  entirely  coveFed  wi& 
trees  which  have  a  myrtle-like  aspect  and  eharacter;  ev^  though  they 
may  not  all  belong  to  the  natural  family  of  Myftac«e.  Hepe,  at  the 
above-named  elevatioti,  grow  the  Escallonia  myrtilloides,  E.  tubai, 
Simplocos  alstonia,  some  species  of  Myrica,  and  the  beautiful  Myr- 
tus  microphylla  winch  we  have  figured  in  the  Hantes  eqxiinoxiales, 
t.  i,  p.  21;  pi.  iv.  We  found  it  growing  on  mica  slate;.and  extend- 
ing to  an  elevation  of  more  than  ten  thousand  English  feet>  on  the 
Paramo  de  Saraguru,  near  Vinayacu  arid  Alto  de  Pulla;*  which  is 
-adorned  with  so  many  lovely  alpine  flowering  plants.  TMyrtiis  myr- 
sinoides  even  extends  in  the  Paramo  de  Cruamani  up  4)0  10;500 
(11,190  English)  feet.  Of  the  40  species  of  the'Grenus  Myrtus 
which  we  collected  in.  the  equinoctial  zoiie,-and  of  which  37  were 
undescribed;  much  the  greater~.part  belgniged;  however,  to  the  plains 
and  lower  mountains.  From  the  inild^pical  mountain  climate  of 
Mexico  wo  brought  back  only  a  single  species  (Hyrtus  xalapensis) ; 
but  the  Tierra  templada,  towards  the  Volcano  of  Orizaba,  must  no 
doubt  contain  several  more.  We  found  M.  maritima  near  AcapidcO; 
quite  on  the  sea-coast  oi  \^^  Y^xaV&a. 
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Tke  Esoallonias — among  which.  E.  mjxlilloides^  E.  tubar,  and 
E.  flori)}Qn4a  a|:e  the  ornament  of  the  Paramos,  and  bj  their  phy- 
siognomy remind  the  beholder  strongly^  of  the  piyrtle-form — once 
comrtitated,  in  combination  with  the  European  and  South  American 
Alp-roees  (Rhqdodendrum  and  Be&jd&),  and  with  Glethra^  Andro- 
meda, and  Gaylussaocia  buxifolia,  the  family  of  Driceaei  Eobert 
Brown  (see  the  Appendix  to  Frauklin-'s*  Narrative  of  a  Journey  to 
the  Shores  of  the  Polar  Sea,  1823^  p.  765)  has  raised  them  to  the 
rank  (^' a  separate  &mily;  whiidb  Kunth  .places  between  Philadel- 
pheae  and  Hamamelideae.  The  Eseallonia  floribunda  offers  in  its 
geographical  distribution  one  of  the.  most  striking  exauiples,  in  the 
habitat  of  ake  plant,  of  prc^rtion  between'  distance  fronr-th^  -Equa- 
tor and  vertical  elevation  above  the  level  of  the  s^a.  '  In  making 
this  statement,  I  again  support  myself  on  the  authority  of  my  acute 
•and  judicious  fidend  Augusts  de  St^rHllaire  (Korphologie  v^^table, 
1840,  p.  52):  ^^  Messieurs  de  Humboldt  et  Bonpland  ont  d4cou- 
vert  dans  leur  expedition  TEscaUonia  floribunda  h  1400  toises  par 
le8'4^  de  latitude  australe.  Je  Tai  retrouv^  par  les  21^\au  Br^ 
dans  un  pays.^v^,-mais  pourtant  infifiiment  plus  baa  que  les- Andes 
da  P^tt :  il  est..cdnmun  entre  Iqs  24°. 50'  ct  les  25°. 55'  dans  les 
Campos  Oersds,  enfin  je  le  revois  au  Bio  de  la  Plata  vers  les  85°,  idi 
niveau  mtme  Foc^an.'' 

Trees  belonging  to  the  group  of  Myrtacece — to  which  Mclaleiica, 
Meta*bsideros,  and  Eu^salyptus  belong  in  the  subdivision  of  Lepto- 
sperme8&<^produce  partially,  either  where  the  leaves. are  replaced  by 
phyllodias  (leaf*stalk  leaves),  or  by  the  peculiar  disposition  or  direc- 
tion of  the  leaves  relatively  to^  the  unswoUen  leaf-stalk,  a'  distribution 
of  -stripes  of  light  and  shade  unknown  in  our  forests  of  round-leaved 
ti^ees^ .  The  first  botanical  travellers  who  visited  New  Holland  were 
struck  with  the  singularity  of  the.  effect  thus  produced.  Bobert 
Brown  was  the  first  to  show  that  this  strange  appearance  arose  from 
the  leaf-stalks  (the  phyllodias  of  the  Acacia  longifolia  and  A.,  sua- 
veoleus)  being  expanded  in  a  Vertical  direction,  and  from  the  circum- 
stance that  the  light,  instead  of  Ming  on  horizonM  surfaces,  \&lls 
on  and  passes  between  vertical  .ones.  •  (Adrien  de  Jussieu,  Cours  de 
Botanique,  pp.  106, 120,  and  700  -,  Darwin,  Journal  of  Besearches, 
1845,  p.  483.)  Morphological  laws  in  the  de\elo^m«iife<ii  <!afc\sai^ 
31 
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orj^ans  detenutne  the  p6<mliar  ohanoto  of  the  eSbGkF'proinoeif  iiie 
ov^lineB  of  light  and  shade.  ^' PhyllodiaSy"  bkjb  Kimihy  ^'on^' 
'  iMMxnrding  to  my  view^  ooly  ooeor  in  fiunilies  whidi  haTe  oompoinid 
puHteted  leayes';  and'in^point  of  &ct  they  have  as  yet  only  been 
fimnd  in  L^ominQBao  (in  Aoaeias).  Jn  EncalyptaBy  Mekoficfera^ 
and  M elaleaca,  the  leaves  are  simple  (Biinplioia)pmd  iheir  edgewise 
position  arises  ^m  a  lialf  turn  or  twist  of  the  leaf-fltalk  (petidos); 
it-should  1)0  remarked  at  the  same  timoihat  the  two  sor&oes  of  .tit 
leaves  are  similar/'  Tn  tiie  oompflnlively  shadeless  ferests  of  Ne» 
Holland,  the  optical  offsets  liere .alluded  to  aie  ^the  more  freqneni^kl 
-two  grou;p6  of  Myrtaeesd  and  LeguminossB^'^^ecieB  of*Encaiy^ 
and  of  Acacia^  constitute  almost  the  half  of  all  the  grayish-green 
« trees  of  which  those  foresU  consistir  In  addition  to  this,  in  Mela- 
t  ham  ther6  are  formed  between  tilie  layers  of  the  inner  iteik  eaoly 
detaehed  portions  of  epidermis  which  press  outwards,  and  by  thmr 
whiteness  remind  the  European  of  dur  biroh  bai^. 

The  distribution  of  Myrtacete  is  vary  different  in  the  tife  ogbiti- 
nents.  In  the  New  Continent;  and'especially  in  ita  1?eatern; portioB; 
it -scarcely  extends  beyond  the  26th  parallel  of  north  laiiitude,  ie^ 
cording  to  Joseph  -Hookeif  (Flora  Antarctica,  p.  12);  while;  in  the 
Southern  Henusphere,  according  to  Claude  Gay,  there  are  in  Cluli 
10  species  of  Myrtus  and'22  species  of  Eugenia^. which;  intermixed 
with  Proteacead  ^Embothrium  and  Lomatia),  and  with  Fagns  obliqtui, 
form  forests.  The  MyrtacesB  become,  more  abundant  beyond  38®  S. 
lat.-^— in  the  Island  of  Ghiloe,  where  a  Metrosideros-like  species  of 
Myrtus  (Myrtus  stipularis)  forms  almost  impenetrable  thickets  unde^  ' 
the  name  of  Tepuales ;  in  Patagonia;  .and  i^  Fuegia,,  to  its  extremity 
in  56j°  S.lat.  In  the  Old  Continent,  they  prevail  in  Europe  tifi 
&r  as  the  46tb  parallel  of  north  latitude  :  in  Australia,  l^»mania, 
New  Zealand,,  and  the  Auckland  Islands,  they  advance  to  501"* 
south  latitude. 

.  — 

/--  -       *         ■ 

p")'p,  244. — ^^ Mdasfyjmaces^" 

This  group  comprisefi  ihe  genera  Melastqma  (J^othergiUa  and  To- 
coca  Aubh)  and  Bhexia  (Meriana  and  Osbeckia)^  of  whi^  we  found,, 
on  either  side  of  the  Equator  in  tropical  -America  alone,  60  new  spe- 
oies.     Bonplatid  W  pu\i\ia\i^  «.  ^s«x^xV<«^Vqcl  MclastomacesB,  in 
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two  vcdomes,  ^pdth  colored  drawiags.  Some .  species  of  Rhexk.  and 
Mela8to^^  aacepd  in  the  Andes^  as  ajpine  or  Paramos  sbrabs,  as 
high  as  nine  a^d  ten  thousand  five  hundred  (about  9600  ^d  11,190 
English)  feet :  among  these  are  Bhdxia  cemoa,  B.  stricta,  Melafl* 
ioma  obscunuu;  M.  aspergiUare,  -and  -M.  lntespens. 

^,  •  •  - 

(M)  p.  244.— «  i^awre^om." 

To^  this  form  belong  the  genera  of  Laiinis  and  P^rsea^  the  Oeot^ 
80  numeroosr  in  Sonth  America,  and  (on  account  of  physiognomijB 
resemblance)  Calophyllum,  and  the  superb  aspiring  Mammea,  flrom 
among  the  Guttiferae.  . 

(**)  p.  244 — "-flbtr  interesting  andinstructive  to  the  lanchcape  joaifUer 
would  he  a  work  whick  should  ]preae^  to  thee^ethe  leading  forfM 
ofv^etoUiony         -  . 

in  order  to  define,  somewhat  more  .distineUy  what  is  herQ  only 
briefly  ^Uuded  to,  I  permit  myself  to  introduce  some  considerations 
t^en  &om  a  sketcli  of  the  history  of  landscape  painting,  and.  of  a 
graphical.j^resentation  of  the  physiognomy  of  plants,  which  I  have 
gjyen  in  the  second  voluque  of  Cosmos  (bd.  y.  s.  88-90 ;  English 
edit.  vol.  ii.  pp.  86^7). 

'' AU  that  belongs  to  the  expression  of  human  emotion,  and  to  the 
beauty  of  the  human  form,  h^  attained  perhaps  its  highest  perfec-. 
tion  in  the  northern  temperate  zone,  upder  ther  skies  of  Italy  and 
Greece.  !^y  the  combined  exercise  of  imitative  art  and  of  creative 
imagination,  the  artist  has  derived  the  type&  of  historical  pamting 
at  once  from  the  depths  of  his  own  i(iind,  and  from  the  contempla- 
tion- of  other  beings  of  his  own  race.  Landscape  painting,  though 
no  merely  imitative  art,  hasj  it  may.  be  said,  a  pore  material  sub- 
stratum and  a. more  t^restrial  domain  l  it-  requires  a  greater  mass 
and  v^ety  of  distinct  impres»ons,  which  the  mind  must  receive 
within  itself^  fertilize  by  its  pwn  powers,  and  reproduce  visibly  as  a 
free  work  of  art^  Hbnce  landscape  .pamfiiig''lttD8t  be  a  result  at. 
onoe^  s  deep  and  XK)mpfehennye  receptioii  of  the  visible  spectacle 
of  external  nature^  and  of  this  inward  prociess  of  the  mind.'' 

^^  Nature,  in  .every  re^on  of  the  eurth,  is  indeed  a  reflex  of  the 
whole :  .tjie  forms  of  org^ijized  beings  are  repeated  *^«cy«Wfe  \bl. 
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%rii  oomUnatioiM;  «wsin  theusjiKirth,  hemomri^ 
6ige  alpine  blosBomi^aiid^t  seiene  lunire  dcf  eheera  pai6ai  of  ike 
jairl  Hiiberto  kncfawape  paintiiig  fan  ffattsaioi  aaunigrt  ns  lor 
plMoiiig'  UAy  funiliai  odIj  inA  the  flin^er  Ibfm  at  oar  mfire 
iofa8>  but  not;  therefofe^  irtthoKcft  depUi  .of  4&^sig,  cir  witkest  the 
ire«Rires  of  crea^ve  imagination.  Er^  in  this  narrower  field, 
highly  gil^  painters^  the  Garacoiy  GaqMir  Boiuwiil,  Chmde  Lomine, 
mA  Bajsdael;  haye^  irith  magio  power,  by  theseleetioii  of'fbnnsof 
■.kw  aik^  by  efieotB  of  ^hi;,  found  scope  wherein  to  «ail  ftxrih  some 
ifihe  most  yaried  and  beajoktiM  Ipiodiietian*  of  oreaiive  art '  Re 
fme  ot  ihese  maater-wcMrks  can  never  be  impaired  by  tikwe  whidi  I 
Tentore  to  hope  for  hereafter,  and  to  ^hich  I  eould  not  bat  pcnnt^in 
order  io  refjaSl  the  ancient  but  deeply-seated  lxindjwli3£h  nnites  nata-, 
111  knowledge -with'  poetry  and  wilh  artistic  feeding;  fer'we  must 
ever  distmgoish  in  landscape  painting,  jui  mTeyery  odier  j^rsnch  of 
ttt;  between  productions  df^Yedflraooi  direct  pbscaration,  ioA  ^(X» 
whidi  spring  from  the  dsptiis  df  iqHrard  foiling  aiid.froin  the  power 
of  ^^  idealizing  miivi.  The  greal  and  beantifal  works  which  ote 
their  origin  to  this  oreatiye  power  of  the  mind  sf^ed  to  landscape- 
painting^  beloiig  to  the  poetry  of  natoe,  and,  like  man  himself,  and 
tiie  imagination  with  which  he  is  gifi^d,  axe  not  jiveted  to- the  soil, 
dr  confined  to  any  single  region.  I  nllude  here  more  particularly  to 
the'  gradation  in  the  form  of  treses  from  Rnysdael-  and  .ErerdiDgen,' 
through  Claude  Lon^aine  to  Ponssin  and  Annibal  Garaeci*  In  tl^ 
great  ma^rs  of-the  art,  we  perceive  no  trace  of  local  limitation)  but 
an  ei^gement  of  the  visible  hprizon,  and  an  increased -acquaintanee 
with  the  nobler  and  grander  fonj^  of  nature,  and  with  the  luxuriant 
iKihiess  of  .life  in  the  tropical  world,  offer  tiie  advantage  hot  only  of 
enriching  the  material  substratum,  of  landscape-painting,  but  also  of 
afiEbrding  a  more  lively  stimnlus  to  less  gifted  artists,  and  of  thus 
heS^temng  their  powers  of  production." 

(»»)  p:  245.—"  Ihm  ^  nmgh  hark  of  Orescentias  emd  ChataviaJ* 

In  the  Crescentia  cujete  (the  Tutuma'or  Oalabash-tree,  whose 
large  fruit-shells  are  so  useful 'to  the  natives  for  household  purposes) 
— in  the  Cynometra,  the  Th€k)broifia  ^the  Ciejw-tree),  and  the  Pfe- 
i%ara  (th^  Gnstaviaof  XumssvjiB) — ^"^  ^<^^<i»ju& lowers  break  throogh 
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tiie  haIf-earboni|sed  bark.  When  children  eat  the  fhdt*  of  the  FUk 
gara^  8{>ecio6a  (^e  €hapo)^  thdr  whole  body  becomeB  tingecl  wiib 
yeUoW;  it  is  a  jaundiee,  which  lastsj  firom  24  to  86  honrs/and  then 
diaeippears  without  the  use  of  medicine. 

I  have  never  forgotten  the  impression  which  I  received  of  the 
luxuriant  power  of  vegetation  in  the  tropical  world^  wheU;  on  enter- 
ing a  Cacao  plantatibn  (Caca  hual);  in  the  Yalles  de  Aragua^  after  a 
damp  nighty  I  saw  for  the  first  time  large  blossoms  springing  from  a 
root  of  the  Theobroma  deeply  imbedded  in  black  earth..-  It  was  one 
of  ther  most  instantaneous  manifestations  of  the  activity  of  the  viffis- 
tative  organic  forces.  Northern  nations  speak  of  the  ^^  awakening  of 
Nature  at  the  prst  breath  of  the  mild  air  of  spring.'^  Such  an  ex- 
pression is  singularly  contrasted  with  the  ima^nation  of  the  Stagy- 
rite,  who  recognized  in  {^nts  forms  which  ^^  lie  buried  in  a  tranquil 
slumber  that  knows  no  wfJdng,  free  from  the  desires  which  impel 
to  spontaneous  motion.''  (Aristot.  de  generat.  Ammal.;  v.  i.  p.  778^ 
and  de  somno  et  vigil.,  cap.  1,  p.  455,  Bekk©r.) 

(*)  p.  245. — "  Draw  aver  their  heads.** 

The  flowers  of  our  Aristolochia  cordata,  to  which  I  have  already 
referred  in  Note  25.  The  largest  flowers  in  the  worl^,  apart  from 
Compositse  (in  the  Mexican  Helianthus  annuus),  belong  to  Babesia 
amoldi,  Aristolochia,  Datura,  Barringtoma,.  Gustavia,  Carolinea, 
Lecythis,  Nymphsea,,Nelum|;)ium,  Victoria  regina.  Magnolia,  CactuS| 
and  to  OrcUdeous  and  Liliaceous  plants. 

(»7)  p.  246. — "  To  behold  aU  the  shimhg  worloi  wKich  stud  the 

heavenly  vavU  from  pole  to  pole.** 

The  finest  portion  of  the  southern  celestial  hemisphere,  where 
shine  the  consteyations  of  the  Centaur,  the  SUp,  and  the  Southern 
Cross,  and  where  the  soft  lustre  of  the  Magellanic  clouds  is  se^, 
remains  for  ever  concealed  from  the  view  of  the  inhabitants  of  Eu- 
rope. It  is  only  beneath  tl\e  equinoctial  line  that  Man  enjoyd  the 
peculiar  privilege  of  beholding  at  once  all  the  stars  both  of  the  south- 
em  and  the  northern  heavens.  Some  of  our  northern  constellations 
seen  from  thence  appear  from  their  low  altitude  of  a  surprising  and 

31*        . 
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AMitOTttfiMgiitede;  for  qn^>|yllrtJ^ft*>'  m*  JCnpr.  is 
Ik-inhalntat  of  ike  tnipioB  i^  Mixir  tin  fimnoiiMyW 

.dM^in  jr^^OBs iriieam  pliiiui  dftetmbp&ideepsralkjBaiid.lollj 
aioimtMmfi  Nature  ftammnds  hhtf  'f/Sh^inprtKeaU6wm  of  all  tibe 
Amui  rf  phntB.        }    -^  -   *•      . . 
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■PHYSIOGNOMIC  CLASSIFICATION  OF  PLANTS. 

In  the  preceding  aketeh  of  a  "PhyBiognomy  of  Plants,"  I  hftve 
had  principally  in  view  three  nearly  allied  subjeota:  the  abadute 
diversity  of  forms;  their  mimerical  proportion,  i.  e.  their  local 
predominance  in  the  total  number  of  species  in  phrenogamons  florae ; 
and  their  geographic  and  climatic  distribution.  If  we  dcsiro  to  rise 
to  general  views  respecting  organic  forms,  the  physiognomy  of  planta, 
the  study  of  their  numerical  proportions  (or  the  arithmetic  of  bo- 
tany), and  their  geognqihy  (or  the  study  of  their  zones  of  distri- 
bution), cannot^  as  it  appears  to  me,  be  separated  from  each  -other. 
In  the  study  of  the  physiognomy  of  plants,  we  ought  not  to  dwell 
esclusively  on  the  atrilcing  contrasts  presented  by  the  larger  organic 
forms  separately  considered,  but  we  sho.uld  also  seek  to  discern  the 
laws  which  determine  the  physiognomy  of  Nature  generally,  or  the 
picturesque  character  of  vegetation  over  the  entire  surface  of  the 
globe,  and  the  impression  produced  on  the  mind  of  the  beholder  by 
the  grouping  of  contrasted  forms  in  diflerent  zones  of  latitude  and 
of  elevation.  It  is  from  this  point  of  view,  and  with  this  concen- 
tration or  combination  of  objects,  that  we  become  aware,  for  the 
first  time,  of  the  close  and  intimate  connection  between  the  subjeota 
which  have  been  treated  of  in  the  foregoing  pages..  Wo  ore  here 
conducted  into  a  field  which  has  been  as  yet  but  little  cultivated. 
I  have  ventured  to  follow  the  method  first  employed  with  such 
brilliant  results  in  the  Zoological  works  of  Aristotle,  and  which  is 
especially  suited-to  lay  the  foundation  of  wAeTi.l\&c  c«BSA.«wist — ^ 
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method  wMoh^  wUlst  it  continiiallj  aims  at  generaliiy  of  conception, 
qeeks,  at  the  same  time,  to  penetra,te  the  specialties  of  phenomena  ^ 
by  the  consideratioa  of  particular  instances. 

The  enumeration  of  forms  according  to  physiognomic  diyendt^ 
is,  from  the  nature  of  the  case,  not  susceptible  of  uAy  strict  dassL- 
fication.  Here,  as  everywhere  else,  in  thd  consideration  of  externa/ 
conformation,  there  are  certain  leading  forms  .which  present  the 
lAost  striking  contrasts :  such  are  the  groups  of  arborescent  grasses, 
plants  of  the  aloe  form,  the  different  species  of  cactus,  palms,- 
needle-trees,  Mimosaceae,  and  Musacesa.  Even  a  few  scattered 
individuals  of  these  groups  are  sufficient  to.  determine  the<sharact» 
of  a  district,  and  to  produce  on  anon^SGientificbut*s^nliitive  behdder 
a  permanent  impression.  Other  forms,  though  perhaps  much  more 
numerous  and  pieponderating  in  ma^s,  may  not  be  cal8ttlat6d--r-d[ther 
by.  the  outline  and  arrangement  of  the  foliage,  or  bythe  relation  d 
the  stem  to  the  branches,  by  luxuriant  vigor  .c^.  vegetatiop,  by 
cheerful  grace;  or,  on  the  other  hand,  by  cheerless  contraction  oi 
ihe  appendicular  organs-rtp  produce  anycnidbi  characteristic  impres- 
sions. 

As,  therefore,  a  ^^physiognomic  classification,''  or  a  divisiieni  into 
groups  from  external  aspect  or  ^^facies,''  dees  not  admit'  of  being 
applied  to  the  whole  vegetable  kingdom,  so  also,  in  such  ja  classifica- 
tion, the  grounds  on  which  the  division  is  made  are  quite  diffiirent 
from  those  on  which  out.  systems^  of  natural  families  and  of  plants 
(including  the  whole  of  the  vegetable- kingdom)  have  been  so  happily 
established.  Physiognomic  elassifi'cation  grouiids  her^visioBS  and 
the  choice  of  her  types  on  whatever  possesses  ^^mass" — snob  M 
shape,  portion,  and  arrangement' of  leaveS|  their  size,  and  the  cha- 
racter and  surfaces  (shining  or  dull)  of  the  parenchyma  ^  therefore, 
on  all  that  are  called  more  especially  the  "organs  of  vegetation," 
t.  e.  those  on  which  4he  preservation — ^the  nourishment  and  develop- 
ment— of  the  individual  depend:  while  systematic  Botany,  on  the 
other  hand,  grounds  the  arrangement  ef  natural  families  on  Che 
consideration  of  the  organs  of  propagation — those  on  which  ih^ 
continuation  or  p^servation  of-  the  species  depends.  (Kunth, 
Lehrbuch  der  Botanik,  1847,  th.  i.  s;  511 3  Schleiden,  die  Pflanie 
und  ibr  Leben,  lSi%  «.  100.) .  ll  tr^  ^^b^^^  \aKxi^\»  vol  U&a  cwhool 
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of  Aristotle  (Probl.  20^  7)  that  the  production  gf  seed  is  tHe  ulti- 
mate object,  of  the  existence  and  life  oif  the  plant.  Since  Gaspito 
Fried.  Wolf  (Theoria  Oen^ratioius/  §§  5-9)^  and  since  onr  great 
(QteemAa)  F^t,  the  process  of  derelopment  in-  the  organs  of  fructi- 
ifioationhas  become  the  itLorpfaol<^cal  fomidatibn  of  all  systematic 
botany.  •  '        • 

That  stody^  and  Uie^  study  of  the  physiognomy  of  plants^  I  here 
repeat;  proceed  from  t^o  <Ufferent  points  of  yiew:  the  finft  from 
agr^ment  in  the  inflorescence  or  in  the  -delicate  organs  of  repro- 
duction; the  second  from  the  form  of  the' parts  which  constitute 
the  axes  {Ce.  the  stems  &nd  branches)^  and  the  shape  of  the  leaV^^ 
dependent  principally  on  the  distribution  of  the  vascular  fascides: 
As/ then/ the  axes  and  appendicular  organs  predominate 'l)y  their 
tolume  and  mass,  they^ determine. and  strengthen  tlie  impression 
irhich  we  receive;  'they  individualize  the  physfogoomip  character  6f 
the  veget^le  form  and  -that  of  the  landscape,  or  of  tha  region  in 
irhich  any  of  the  more  stibngly-marked  and  distingmghed  types 
severally  occur.  The  liir  is  here  igiven  by  agreement  and  afi^ity 
in  the  marks  taken  from  ijie  vegetative,  i,  e.  the  nutritive  organs. 
In  all  European  colonies;  the  inhabitants  have  taken  x)eeasibn;-from 
resemblances  of  physiognomy  (of  "haHtiys,"  ^facies'0/to  bestow 
the  nam^  of  European  forms  upon  tropical  plants  or  trees  bearing 
very  Afferent  flowers  and  fruits  from  those  from  which  the  naflies 
were  originally  taken.  Everywhere,  in  both  hemispheres,  northern 
settlers  have  thought  they  found  Alders^  Poplars,  Apple  and  (Mive- 
treto.  They  have  been  misled,  in  most  cases,  by  the  form  of  1;he 
kfttes  -and  the  direction  of  the  branches.  The  illusion  has  been  * 
fikvored  by  the  charishe4  remembrance  of  the-  trees  and  plants  of 
hoihe,  and  thus  European  names  have  been  handed  down  from  gene* 
ration  to  generation;  and  in  the  slave  colonies  there  have  been  added 
UTth^m  d^ominations  derived  from  Negro  languages: 

The  contrast,  so  often  presented  between  a  striking  agreement  of 
Jphysiognomy  and  the  greatest  diversity  in  the  inflorescence  and 
fructification — ^between  the  external  aspect  as  determined  by  the 
appendicular  or.leaf-system,  and  the  reproductive  organs  on  which 
the  groups  of"  the  natural  systems  of  botany  are  founded — is  a 
rema^able  and  surprising  phenomenon,    "We  ft\xo\jX^Vw^-\ftR3CL\ssL- 
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dined  beforebandio  ioojigine  that  the  ahape  of.  what  ai^e  etdumvely' 
termed  t^e  tegetatiw  orgaiiB.(for  examploi  the  leaves)^  would  h^e 
lieen  less  indqtendentjoi  the  strootore  of  the  organs  of  repiodaetK>ii; 
but  in  reality  toch  a  dependence  only  jhowsitself  in  .a  small  nomher 
jof  fiyaulies — ^in  Ferni^  GnusNseSy  and  Gyperaoese,  Palms,  Conif^^iw; 
Uml>elli%8e;  and  Aroidese.  In  LegominosaB,  the  agreement  ii^ 
physiognomic  charaoter.is  doarcely  to  be  meognized  until  we  divide 
them  into  the  several  groups  (Papilionaoesd;  .Cadsalpinese,  and  Mi- 
moseae)..  I  liiay  name,  of  types  which,  wb^-  compared  with  eaich 
other,  show  tonsiderable  bcoordanoe  k^  physiognomy  with  great 
d]|ferepce  in  the  structure  of  the  flowers  and  fruity  Palms  and  Gy- 
oadesB,  the  latter  being  more  nearly  allied  to  GQi;iifer8e;  Gusci^ta, 
one  of  the  Gonvolvulacss,  and  the^  leafless  Gassythai  a  parasitical 
Laurinea;  Equisetum  {belonging  to-  ihe  ^reat  divifflon  of  Grypto- 
gamia)  and  Ephedra,  .dosely  allied  to  Gonifersd.  On  ihe  o^er 
hand,  our  common  gooseberries  and  currants  (Ribes)  are  so  closely 
allied  by  their  inflorescence  to  the  Cactus,  i.  e.  to  the  ^unily  of 
Opuntiacese,  th^t  it  is  only  quite  recently  that  they  have  been  sepa- 
rated from  it  I  One  and  the  .same  family  (that  of  Asphodeleas). 
comprises  the  gigantic  Drabsena.  draco,  ihe  common  asparagus,  and 
the  Aletris  with  its  colored  flowers.  Not.  only  do  simple-  and  com- 
pound leaves  often  belong  to  the  same  family,  but  they  even  occnr 
in  the  same  g^nus.  We  found  in  the  high  plains  of  Peru  and  New 
Grenada,  among  twelve  new  species  of  Weinmannia,  five  with  ^foliis 
simpHcibus/^  and  the  rest  with. pinnate  leaves.  The  genus  Ardia 
shows' stilLgreater  independence  in  the  form  of  the  leaves:  "folia 
simplicia,,  integiu,  vel  lobata,  digitata  et  pii^nata.'^  (Gompare  Kunth, 
Synopsis  Plantarum'  quas'  in  itinere  coUegerunt,.  Al.  de  Humbddt 
et  Am.  Bonpland,  t.  iii.  pp.  87  and  360^.)  ., 

Pinnated  leaves  appear  to  me  to  belong  chiefly  -to.  families  which 
are  in  the  highest  grade  of  organic  development,  namely,  the  Pdj- 
petalse^^and  among  t^ese,  in  the  Perigynio  class,  to  the  Legumihosss, 
Bpsacese,  l^ei^ebinthacese,  and  Juglandese;  and  in,  the  Hyppgyni/C; 
to  the  Aurantiaceae,  Gedrelace£e,  and  Sapindadeds.  The  beautiful, 
doubly-pinnated  leaves  which  form  quo  of  the  principal  ornaments 
of  the  torrid  2one,  are  most  frequent  among  the  Leguminosse,  in 

iHfirn'oaeaa,  also  in  some  Osb^^\n&»^v^^^^^3  ^^  Gleditsehias; 
■  -      '  • 
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never;  as  Kunth  remarks,  in  Papilionacead.  '^  Folia  pinnata'^  and 
'^  folia  componta''  are  never  fbund  in  Gentianead;  RubiacesB^  and 
MjrtacesB.  In  the  morphological  development  presented  by  the 
abandance'and  variety  of  form  in*  the  appendicular  organs  of  Dico- 
tyledones)-we  can  at  present  diseem  only  a  small  number  orgeneral 
laws. 
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[This  dissertotion  was  readan  a  public  assembly  of  the  Aclidemy  at  Berlin, 

'  on  the  !24th  of  JTaHuary,  1823.] 


^  When  we  reflect  on  the- influence  which,  foivsome  centnriea  past^ 
the^progress  of  geography  and  the  niultiplication  'of  distant  voyages 

a 

and  travels  have  exercised^onJihe  study  of  nature,  we  are  not  lopg 
in  perc^ving  how  different  this  influence  has  been,  according  as  the 
researches  were  directed  to  organic  forms  on^  the  one  haiid,  or  on  the 
other  to- the  study  of  the  inanimate  substances- of  which  the  earth  is 
composed — to  the  knowledge  of  rocks,  their  relative  ^es,  4ind  their 
origin.  •  Different  forms  of  plants  and  animals  eiiliveA  the  surfkdis 
of  the  earth  in  every,  zone,  whether  the  temperature  of  the  atnio-  '  '^ 
sphere  varies  in  accordance  With  the  latitude  and  with  the  many 
inflections  of  the  isothermal  lines  on  plains  but.  little  raised  above 
thei  l^vel  of' the  sea,  or  whether  it  changes  rapidly  in  ascending  in 
Hn^almost  vertical  direction  the  steep  declivities  of  mountain-chains. 
Organic  nature  gives  to  each  zone  of  the  earth  a  peculiar  physiog* 
nomy;  but  where  thtf  solid  crust  of  ther  earth  ai)pears  unclothed  by 
vegetation^  inorganic  nature  imparts  no  such  distinctive  character. 
The  same  kinds  of  rocks,,  associated  in  ^\)l^^>  «^\ft»^  'tsi  <si^«t. 


t 
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bemispherey  from  th^Eqoator  to  the  Poles.  In  a  remote  idtoid,  snr- 
ronnded  bj  exotio  yegetatibn,  beneatk  a  sky  where  his  aocnstomed 
stars  no  longer  shine,  the  voyager  often  recognizes  with  joy  the 
argillaceous  schists  of  his  birth-place,  and  the  rocks  fitmiliAr  to  hiB 
eye  in  his  native  land. 

This  absence  of  any  dependence  of  geological  relaticKns  on  .the 
present  constitution  of  climates  does  not  preclude  or  even  diminiah 
the  salutary  influence*  of  numerous  observations  m^e.in,  distant  re- 
gions on  the  advance  and  ^progness  of  geological'  science,  though  it 
iijldparts  to  this  progress  something  of  a  peculiar  direction.  Eveiy 
ej^Mdition  enriches  natural  history  with  new  specie^  or  new  genera 
of  plants  and  ^mimals :  there  are  thus  ^presented  to  us  sometimes 
forms  which  connect  themselves  with  previously  long  known  types, 
and  thus'pennit  us  to  trace  ^and  contemplate  in  its  perfection  the 
really  regular  though  apparently  broken  or  interrupted  network  of 
organic  forms :  at  other  time0,  8hi^>es  wbich  appear  isolated—either 
surviving  remiiants  qf  eztitiot  genent  or  orders,  or.  otherwise  m^nir 
pers  of  still  undiscovered  groups,  stimulating  afresh  th^sjHrit  of 
reiiearch  and  expectation.  The  examination  of  the  soUd  crust  of  the 
^be  does  not,  indeed,  unfold  to  us  such  diversity  andTariety;  it 
presents  ..to  us,  on  the  eodtsary,  an  agreement  in  ihe  tconstit&ent 
particles,  in  the  superposition  of  ^  the  different  kinds  of  masses,  ai^l 
in  their  regular  recurrence,  which  excites  the  admiration  of  the  geo- 
logist. In  the  chain  of  the  Andes,  as  in  the  mountains  qf  Middle. 
Europe,  one  formation  ap{)ears,  as  it  we;re,  to.  summon  to  itself 
another.  Eocksof  the  same  name  exhibit  the  samaouUines:  basai^ 
and  dolerite  forjn  twin  mountidns;  dolomite,  sandstone,  kad  por- 
phyry,  abrupt  preeipices;  and  vitreous  feldspathic  trachyte,  high, 
dope-like  elevatioiis.'  In  the  moBt* distant jmes,. large  crystals  se- 
parate themselves  in  a  similar-  manner  from  toB  compact  texture  <tf 
the  primitive  masS)  as  if  by  an  in:terfial  development,  form  groups 
in  association,  a^d  appeai:  associated  in  layers,xften  announcing  Uui 
vicinity  of  new,  independent  formations.  Thus  in  mj  single  system 
of  mountains  of  considerable  extent  we.  see  tfie  whcde  inorgaoio 
substances  of  which  the  crust  of  the  jearth  is,  compelled  represented, 
as<,i1r  were,  with  more  or  less  distinctness;  yet,  in  order  to  become 
i'asmpietely  acquainted.  mt\i  ^  VssL^'^i^as^  ^^scts^sifina  of  the  com- 
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position^  ihQ  relative  age^^  and  mode  of  origin  of  lockSj  we  must 
compare  togetfier  obsemtions  firom  thie  most  .varied  and  lenu^ 
reffonSf  ,  Preblesiff-Whicb  long  perplexed  thegeologist-ih  hi8na.tiYe 
land  ui  these  northern  conniiies^  find  ikcdr  solution  Bear  ih^  Eipator. 
I[,  ad  has  been  already  remarked^  new  zones  do  net  necessarily  pre- 
sent ix)  us  new  J^inds  of  rodk  (i.  f .  unknown  groupings  or  associations 
of  simple  substances),  ihey.  On  the  other.  Jbiand,  teach  us  to  discern 
the  great  and  everywhere  equally  prevailing  laws,  according  to  which 
the  stmta  jbf  the  crust  of  the  earth  are  superposed  xvpon  each  other, 
penetrate  each  other  as  veii£s  or  dykes,  or  are  uj>heaved  or  elevated 
by  elastic  forces.  .   t .  '  ^  . 

If,  then,  our  geological  knowledge  is  thu^  promoted  by  researches 
embracing -extei^ve  part^  of  the  earth^s  surfiice,  it  is  ndt  suifprising 
thai  the  particular  cksd-  of  phenomena  Vhich  form  the  subject  of 
the  present  discussion  shquld  long  have'  bc^  regarded  from  ^  poiiU 
of  view  the  more  restricted  as  the  points^of  comparison  were  of  dilEt^ 
cult,  I  might  idmostisay  arduous  and  painful,  attainment  and  access.. 
TJntil  the  close  of  the  last  ^ntury,  all  real  ox  supposed  knowledge 
of  the  structure  oribrlja  orvolcanOd,  ai^d  of  the  mode  of  operation  oi 
•subterranean  forc6e\,  was  taken  from  two  mountains  of  the  South  of 
Eur<4>e,  Yesuyitts  a^  Etna^  The  former  of  these  being  the  easiest 
of  access,  and^its  eruptions,  as  is  generally  the/case-i&  volcan^  ctf 
small  elevation,  being,  most  frequent  iii  their  occurrence,  a  hill  of 
minor  elevation  .became  the  type  -which  regulated  all  the  id^ 
formed  respecting  phenomena  exhibited  on  a.  far  larger  scale  in 
many  vast  and  distant'regi'ons^  as  in  the  mighty  volcanos  arranged 
in  linear  series  in  Mexico,  South  America,  and  the-  Asiatic  Islands. 
Such  a^  proceeding  might  not  unnaturaQy  recall  Virgil's  shepheid^^ 
who  ^lought  he  beheld  in  his  humble  cottage  the.  type  of  the  Eternal 
City,xlmperial  Rome/,'        ,.'    .'      ,  ■  ,     . , 

A  more  carefid  .examination  of  the  whole  of  the  Mediterranean, 
and  especially  of  those  islands  and  coasts  where  men  awoke  to  the 
'noblest  intellectual  culture,  -might,  however,  have  dispelled  views 
formed  from  so  limited  a  consideratipn  of  nature..  AmOng'the  Spo- 
rades,' trac^ytic  rocks  have  been  upraised  from  the  deep^  bottom  of 
the  sea,  forming  islands  resembling  that  which,  in  the  yicinity  of  the 
Azores,  appeared  thrice  periodically,  ut  nearly  .equal  intervals,  in 
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fhmt  oontonok  Tli»  PelopomiisiiB'  hMs,  hptwom  Spidaims  laf 
ThHme^  near  •Methane,  a  JIf onte  INwfcr  deeenbed  I^QMbo  ii|i 
ieM«gmbj]>edweU>  which ']&  higher  than  diA-tfiaBta  ISfKmo  4 
die  Ilihgiwaa  Sldd  near  Baite;  and peAnj^  m  K^mt'ibm4ht 
new yoUottoo  of  Jonill6 in ihepbdna'^f  ifenoo, idaoh  1 4balid fi^ 
rounded  by  BeTend  ihooaand  amaUbasalficooBeB^'wliiBi&liadheai 
protrtided  froA  ihei  eardi;  aiid'mre'  BtilTBlnQkiiig.  -  Jfr  i^  Hediiefp- 
nuMaa  and  its  AoreiBy  it  i^not  only  finvn  the  penitapent  eKAta8''cf 
indated  lAountaisB  haying  a  eonstaat  eommvniMaoii  wilii  the'  U?^ 
terioT;  as.  StzombdIi|  VeeontuvaDd  Etiia,  that  ydeanio  firM  break 
finrih:  at  IsGhia^on  the  Monte  E^meo^  and  also^  ae  it mnddaf^pett 
by  the  aopoonts  of  tiie  anoients,  in  the  I>Ia&inle'p]ain  tiNur  CSkafau, 
bva#hli^1flowed€r(mi'&8axeB  wbio&'haye  an^deni^  opeifed  at  the 
mMmo  o(  -the  eardi.  Besides  these  ph^ppena — ^priiidi  fill  wiihia 
Ae  hiistorio'  period,  <nr^thin  tiie  f^itrititod- donudn  c^well'assmd 
iraditioti,  and  which  Oail  Bittor  will  ooHeot  and:  elnoi^iAein  Mi  nkas- 
Mly  work  on  Geography — the  snores  of-  the  MedifemCnean  ezUbit 
BBmetoos  remains  of  more  anment'Tdoanie  aofion.  In  Ae  wdi 
part  ci  France,  in  Anveigne,  we  see  a  sepairBte,  comjA^i^  systah  of 
▼oloaiibs  arflinged  iA  lin^,  trachytio  domes  alterm^ing  -iK&eofies  it 
mption,  fixmi  which  streamaf  of  lava  hsv^  flowed:  in  n9rro'w  ban^. 
tb^  plain  of  Lombardy,  aa  hv^l  as  the  snr&ce  of  the  sea,  and  fom- 
ing  an  inner^X^ulf  of  &e  Adriatic,  sur^undci  the  trachyte 'of -the 
IHIpneaii  HilLsi;^  wiiere  ri6e  domes  b£  grannHur  4a^adiyte,  obsi<Han, 
and  ^pearl-^ne,  masses  connected  by  aicommon  (ffigin,  which  brehk 
through  the  lower  cretaceous  rock  and  nummnlitic  J[un^stoQe,  bdt 
have  never  flawed  in  narrow  streams.  *  Similar  evidences  of  tadent 
rq[v6lation9  of  nature  are  fohnd  in  several  parts  of  ihe  Tnjjnland^f 
Greece  and  in  Asia  Minor,  countries  which  will  one  day  offsr  a  ricb 
field  for  geological  investigation,  when  intelkbtual  light  etpdTire visit 
die  seats  fipm  which  it  has  radiated  to  the  Western  w(»4d,  and  when 
oppressed  humanity  ^all  no  longer  be  subject  to  the'biirbariiBnf  d 
Turkish  rule.  -     * 

*  I  recall  the  geographicaT  pr6ximity  of  these  various  phenomena, 
in  order,  to'  show  thai  the  basin  of  the  Mediterranean,  with  its  series 
of  islands,  might  have  offered  fo  an  attentive  observer  mnch  that  has, 
fesD  recently  diacovec^,  uudet  various  forins^  hx  fSouth  America, 


>         OFVOLGANOS.  3t9 

!Fenerifay  aad  ihe  Alei^iian  Islands  near  the  polar  cirole.  The  ob- 
jects -to  be  observ^  were  assembled  witibin.a  moderate  dLstalice;  jest 
distant  TC^Tig^  and^the  <x>mpa^on  of  extensive  regions  in  imd  out 
tjf^Bnrope)  la»,yh  ][)een  required  for  the  qlear  perception' and.  recog- 
niti<n  of  ihe  resemhiaiice.  between  volcanic  phenomena  4ind  their 
dependence  on  6aioh  other.  -  -     -  .        -  ' 

(W  Ardkuffj  huigoage^  which  often  ^yes  permaftenc j  and  apparent 
^thoritjr  ia  the  first^formed  eirooeoas  views  of  natural  phenomenaj^ 
bat  whicLi^  often  points  instinctively  tathe  truth— our  (wdinary^- 
guag^  J  repeat,  i^t^es  the  term  ''  volcviic^'  to  all  eruptions  of  sub- 
terranean fires^rar  molten  substances;  to.coluHms-  of  smoke  and  vapor 
lising  from  rocJES)  as  at  GblareS;  after  the  gfeat  earthquake  of  l4isbpn^ 
Ho  ^'Salaea''  or  mud  volcaiaos,  argillaCMsous  cones  emoting  mud,  nnh 
'  phalte^and  -hydrogen^  as  at  Girgeni^  in  Kcilj^  and  at  Turbaco  ih 
S^ik  America;  to  the  Geysers,  hot  springs  in  whidi,  aain  ihose-of 
Iceland,  the  waiters, ^pressed  by  elastic  vapors,-  rise  in  jets  to  a  con- 
sicfassable  altitude;  and,  in  general^  to  all  operations  of  natural  :foices 
baving-their  seat.in  ihe  iuterior  c^.our  planet.  In  Central  America 
(Guatmala),  and  in  the  Philippine  Islands,  the  natives  ^^dis- 
tinguish formally  between  water  and  fire^volcanos,  Yolcanes  de  agua^ 
y  de  fuego,  gmng  the  former. name  to  those  mountains  from  which 
aubterranean  watei^s  issue  from  time  to  Mme.  with  violent  earthquake 
ahjxSks  and  a  hoUow.ngise.  ''  .  -- . 

Not  denying  the  conneciion  of  the  different  pJienomena  w]|||b 
tave  been  referred  to,  it  yet  -appears  desirable  to  give  greater  pre- 
cision to  the  terms  employed  iii  the  physical  as  well  as  in  the 
mineralogical  part  of  geolo^,  and  not  to  apply  the  word. "Volcano" 
at  one  moment  to  a  mountain- terminating  ih. a  permanent  igneous 
opening  or  .fiery  cratoi^  an^-at  another  to  every  subter]:anean  cause 
of  volcanic  phenomena.  In  Hie  present  ste.te  ot  our  plan^t,^the 
most  ordinary  fbrm.of  volcanos  is  indeed  in  all  parts  of  -the  globe 
€tmt  of  an  isolated^onical  mountain,  such  as  Yesuviua^  Etna,  ^e 
Peak  of  Tenerifife,  Tunguragua;  and  Cotopaxi:  I  have  myself- seen 
snch  volcanos  varying  in  size  from  the  smallest  niU  to  an  .elevation 
of  18)000  (19^184  English)  feet  above  Uia  sea.  BuV  besides  these 
isolated.^c6nes,'there  are  also  permanent  openings  or  craters,  iaving 
jestablished  channels  of  communication  with  the  interior  of  th^ 
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e^rdi;  which  are  fdtoated  on  long  chains  of  moantains  inth  nemiaBSL 

•  •  ■  • 

ewsU^  and  not  even  alwajson  the  middlcrof.  this  ridge,  bat  Mme- 
limea  at  its  .extremity :  such  is  Pichincha,  sitoat^  between  tk 
Paoifid  snd  tiie.  city  of  Qoito,  and  which  acquired  celebriiy  in  q6&- 
neoticm  with  Bdugoer's  earliest  barometric  fermiilse,  ^nd^kich  aie 
the  volcanos  which  rise  in  the  elevated  Steppe  de  los  Pastes,  itself 
ten  thousand  (10,657  !l@nglish)  feet  hi^.     All  these  sunuiutS; 
which  are  of  various  shapes,  consist  of  trachyte,  fermedy  called: 
Trap-porphyry:  a  grtfnular,  vedcular  rock  composed  of  dif^^eiit 
^ds  of  feldspar  (Labradorite,  QligoMase,-  and  Albite),  aio^te, 
-hoHLblei^e^  ai^d'sometimeffwteispersed  mica,  and  even  quartz.    In 
cases  where  the  evidence  of  the  'first  outburst  or  eruption^  or  I  miight 
say  wherd  the  <pcient  structiXre  or  scaflbldingTemainB  entire,  the 
isolated  conical  mount  is  surrounded  by  an  amphitheatre  c^  loflj 
cirotilar  rampart  of  rocky'  stratfi  superimposed  upon  each  other. 
Such  walls  or  ring-formed  *  ramparts  are  called  ^^  craters'^of  elevii- 
tion/^  a .  great  and  important  phenomenon,  cohoeming'which  a 
memorable  treatise  was  presented  to  our  ^cademy  £vo  yeaarq^ago 
(i.  e.'m  1818), lijv  the. first  geologist  of  oiir  .'time,  Leopold  von 
Bach,  fiom  whose^  writings  I  have  borrowed  several  of^lhe  views 
cdntttiiied  in  the  present  discussion. 

Volcanos  whic^  <^mmunicat6  with  the  atmosphere  Uirough  per- 
manent openings,  conical  basaltic ,  hills,  ao^  cratedess  Iraohytic 
domes,  sometimes  as  low  as ,  Sarcouy>  ^sometimes  as  lofty  as  the 
Chimborazo,  form  various  >gToups.  Comparative  geogc^hy  shows 
us  soinetiines  small  clusters  or  cQstinct,  systems  <if  mountains,  with 
craters  ai^d  lava-cifrrents  in  the  Canaries  and  the  Azores^  and  with- 
out  craters  and  without  lava-currents,  properly  so  .called)  in  the 
Bnganean  hills  ^nd  the  Siebengebirge  near  Bonn;-^and  at  other 
limes  the  same  study  describes  to  U9  volcanos  arfaiS^ed  in  single 
or  double  lines  extepding  through  many^ hundred. leagues  in  length, 
these^^Hnes  being  either  parallel  to  the  direction  of  ar  great  chain  of 
mountains,  as  in  Guatimala,  in  Peru,  and  in  Jiava)  or  cutting  it 
transversely  or  at  right  angles,  as  in  tr(^ical  Mexico:  In  this  land 
of  the  Aztecs  the  fire-emitting  trachytic  mountains  are  the  only 
ones  which  attain  the  elevation  of  the  lofty  region  of  perpetual 
snow;  they  are  ranged  in  the  directioti  of  a. parallel  of  latitude,  and 
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kaye  probably  been  raised, from  a  fissure  of  42ID  English  igeograpb£> 
eal  miloB  long,  trayezsing  the  Continezit  fictAn  the  Paofio  'to  ik» 
Atlahtic  Ocean.        .  -..'..-* 

These  assemble^  of  yoloanos,  whether  in  iroanded  gronps  orfft. 
double  lines,  show  in  the  most  conclusive  manner  thatihe  yolcani« 
agencies  do  not  depend  on*  small  or  resected  (»uses,  in  near 
proximity  to  the  surface  of  the  earth,  but  that  they  are  great  phe- 
nomena of  deep-seated  origin.  The  whole  of  the  eastern  part  of 
the  American  Continent,  which  is  poor  in  metals,  is,  in  its  pxeseni 
state,  without  fire-emitting  mountains^  without  masses  of  trachyt^ 
and  perhaps  «v6n  without  basalt  containing  olivine.  All-  the  Ame- 
ricarfvolcanos  are  on  the  side  of  the  Continent  which  is  opposite  to 
Asia,  in  the  chain  of  the  Andes. ^ich  runs  nearly  in  the  Erection 
of  a  meridian,  and  extendi^  over  a  length'  of  7200  geographical 
miles. 

The  wKole  plateau  or  high4aiid  of  Quito,  of  wluoh  Fichineha, 
€otopaxi,  and  Tunguragua  forin  th§  summits,  i^  to  be'  viewed  as  A . 
single  volcanic  furnace. .  The  subterranean  firebreaks  forth  s(»nc^ 
times  through  one  and  sometimes  through  anothOT<)f  these  'open- 
ings, ;whioh  it  has  been  customary  to  regard  as.^e|>arate  and  distinct 
volcanos.  The  progressive  march  of  the  subter^^anean  fire  has  been 
here  directed  for  three  centuries  &Qm  north  to  south.  'Even  the 
earthq[iiakes  which  occasion  such  dreadful  ravages  in  this  part  of 
the  world  afbrd  ]:Bmatkable  proofs  of.  ,the  existence  of  subterranean 
communications,  not  only  between  countries  tfhere  ''there .  are  no 
volcanos  (a  fiact'wjdch  had  long  been  known),  but  also  between  fire- 
emitting  openings  situated  at  great  distances  asunder.  Thusih 
1797  the  volcano  of  Fasto,  east  of  the  Oiiaytara  Biver,  emitted 
uninterruptedly  for  three  months  a  lofty  column  of  smoke^whicH 
column  disappeared  at  the  ins^nt  when,  atii  distance  of  240  geo- 
graphical miles,  the  great  earthquake  of  fiiobamba  and  the  imm^ise 
^tuption  of  'Inud  called  ^^  Moya'^  tbok  pla^e,  causing  the  death  of 
between  thirty  and  forty  th6usafid  persons. 

The  sudden  appearance  of  the  Mand  of  Sabrina  new  the  Azores, 
on^  the  80th  of  January,  JSH,  was  the  precursor  of  the  terrible 
earthquake  moveinents  which,  much  farther  to  the  west,  shoofe 
almost  incessantly,  from  the  monlli'Ot  May,  1%\"V,  ^^^  ^"k^^^"^^^^^-* 
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fat  the  Wefft  Indkui  Islands,  then  iB^phon  cf  tiba  CNiio  and 
CBHdpipi,  and  lasdy,  the  (^poeite'  coast  <^  .YanetUek  or  XJaraooM. 
Thirty  days  after  the  destrooiion  of  the  principal  city  of  that,pM^ 
vinoe,  the  long  tran<iuil  Volcano  of  ther  Island  of  St.  Yinoent  bant 
.ftrfli  in  an  erdptioD.  'A  lemadcaUe  phenomenon  aqpompaified^dik 
arapiion:  at  the'  same  moment  when  ihe  ex]rik)eionrtook.pla6e/aa 
the  SOtii  of  Apnly  1811,  a  lend  ^ubteivanean  noisfr  was  hear^  ia 
Soath  America,  which  spread .  terror  and  dismaj- over  a  diatiiot  d 
8200  (Ckfrman)  geo]^r«iph£BaL  square  miles  ^35,200  English  geo- 
giaphicAl  square  miles).  '  The  dwellers  on  the  bknks  of  the  Apme^ 
near  ihe  confluence  of  the  Bio  Nula,  and  the  most^dbtant  iahahitanti 
of  the  .sea.  coast*  o(  Tenesnela,  alike  compared  the  sound  to^lfaatcf 
ihe-discharge  of  gfeat  pieoes.of  Qrdnuiee.,  Sg^ from  the 4xmfl«0nM 
of  t^N4ila.  witii  the  Apure  (b^y  which  latter  river  I  arrived.on  ^ 
Orinoco)  to  the  volcano  of  St  Yincent  is  a  distance  in  a  stiai^ 
line  of  628  English  geographical  miles.  The  souitxd;  Which  certiinly 
ins^not  propagated  through  the.air,  mpst  bi^ve  proceeded  fiNun  a 
deep-seated  subterranean  cause;  for  itsJntensity  was  scarcely  giesfeer 
on  the  sea  coast  i^earest  to  the  .volcano  where  the*  eruption  %ai 
^Jong  place,  than  in  the  i^terid):  of  tibe.  country,  in 'die  basin' qf 
the  Apare  and  the^Orinoco. 

It  would  be  unnecessary  to  multiply  examples  by  citing  other 
instances  which  I  Jiave  collected;  but,  to  recall  a  phenomenon  rf 
European  historical  'importance,  I  will. only  fie^her  mehtioa  -the 
celebrated  earthquake  of  Lisbon.  Simultaneously  jvith  .that  events 
on  the  1st  of  November,  1755,  not  only  were  the  Swiss  lakes,  and 
^  the  sea  near  the  coast  of  Sweden  violently  agitated,  but  even  among 
.  the  eastern  West  Indian  Iskmds,  Martinique,  Antigua,  and  .Ba^ 
badoes,  where  the  tide  never -exceeds  thirty  inches,,  the  sea  suddenly 
'rose  more  than  twenty  feet.  '  All  j)hese  phenomena  show  i^e  opeia^ 
tion  of  subterranean  forces,  acting  either  dynamically  in  e^othquakefl^ 
in  the  tension  and  agitation  of  the  crust;  or  in  volcanos,  ip  the 
production  and  chemical  alteration  of  .substances.  -*  They  also  show 
that  these  forbes  do  not  .act  superficially,  in  the  thin  outermost  enist 
of  the  glol^,  but  fro^  great  depths  in  the  interior  of  0]ar  .planeV 
tiirough  crevices  or  unfilled  veins^  affecting  simultaneously  wide!; 
distant  points  cS.  tlie  e%t\\i^^  «ivn^;^xs^,^ 
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The  greater,  the  yariety  of  sti-acture  in  vcdoanoS;  orm  the  eleya- 
tions  which  siirrouiid  the  channel  through  which  tfie  mohen  masses 
of  the  -interior  of  the  earth  jreach  kr  siirfaee,  the  greater  the  im- 
portance of  sabniitting  this  stmctore  to  strict  investigalion  and 
measurement..  The  ii^terest  attaching  to  these  measurements^  which 
formed  a  particular  object  of  my 'researches  iq,  another  quieter  of 
the  ^obe^  is  ^nhamsed  by  thei  con^deratiou;  that  at  many  points  the 
magmtude  to.be  measured  is  fbund  to  be^  ay  amble'  quantity.    13ie 
philosophical  study  of«natilre  endeavdrs,  in  the  vicissitudes  of  phe- 
nomena^ to  connect  the.  present  with,  the  paist*.  ^  .'    .* 
'  .If  we  desire  to  inyestigate  either  the  fact  of  a. periodical  return^ 
or  .the  'law  of  progressiye  yariations  or  changes  in  j^nomena^  it  is 
essentia  'to  obtain^  by  means  of  observations  earefiilly*  made  -and 
eonnected  with  determinate  epochs^  certain^  fixed  points  Vhich  inay 
aflford  a  base  for  future  numerical  comparisons.   If  we  only  possessed 
determinations,  made  once  in  each  period  of  a  thousand  years,  of  th4i 
mdEui  temperatmaeof  the  atixiosphere  and  of  th^  earth  4n  different 
latiiudeS;  or  of  the  mean  height  .of  the  barometer  at  the  level  of  the 
sea,  we  should  know  whether,  and  ^in- what  ratio,  the  temperature  of 
different  climates  had  increased  or  decreased,,  or  whether  Hie  height 
pf  the  atmosphere  had  up^iergone*  changes.    3uch  points  of  com- 
parison are  also  needed  for  the  inclination  uhd*  de<:>lination  of  the 
magnetic  needle,  as  weli^as.  for  the  intensity  of  the  magneto-electria 
forced^  on  which,  witluQ  the  circle  of  this  Academy,  4;wo  excellent 
■physicists,  Seebeck'and  Brman^  have  thrown  so  much  light.     As  it 
is  ah  honorable  object  for  the  Exertions  of  scientific  societies  to'traoQ 
ymi  perseveringly  the  cosmical  variations  of  temperature,  atmo- 
spheric pressure,  aud  magnetic  direction  and  intensity,  so  .it  is  the 
duty  of  the  geological  travell^,  in  detennining  the  inequalilies-  of 
the  earth's  surface,  ta  attend  koire' -particularly  to- the  variable  height 
of  yolcanos.     The -endeavors,  made  by  me  fo)r  this  object  in  the 
Mexican  mbimtains,  ill  respect  to  theVolcan  de  Toluca,  the  Pop<5- 
cat6petl,  th^Cofire  de  Perote  or  Nauhcampatepetl,  and  the  Jorullo, 
and  aldo  the  volcano  of  Pichincha  in  the  Andes  of  Quito»'have  been 
continued  since  my  .return,  to  Europe  at  different  epochs  on  Vesuviur.. 
Wherexomplete  trigonometric  or  baroiil^etric  measurements  are  want- 
ing, accurate  angles  of  altitude,  takeu  at  ijomts '^hkSQL  ^^  ^s^s^i^ 
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detonninedy  may  be  sobetitgtod  for'them;  and  tA  a  oconpan^  of 

deftenniiiatioiui  inade  jKfc  diffoient  epooluiy  angles,  ef  allitade  ao  mair 

imed  mi^  ereii  be  often  prefenble  td  Ifche  oomplieatiQi^.of  axtwor 

atancqs  whidli  more  oomplete  opeiations  may  iiiialTe.. 

SaasBine  had  measoied  Mount  Testmnsi  in  1773j,  when  the  two 
mugma  of  the  Gniet^  the  nqrth-westem  and  the-  soujdi-easteni;  ap- 
inarecl  to  him  to  be*  of  eqiyal  Jieight;  Be  foaood  tiieir  height  abovQ 
the  level  of  the  sea  609  tosses,  8^894  English  feet.  Theerapti<nkrf 
1794  oceatdoned  a  biesfcing  down  of  the  margin  of  the.erateir  on  the 
southern  side^  and  a  oonMquent  ineqaa£tj  betnreeoi  the  1^ 
^fwo.edges  whidi  the  most-unpraoiioed  eyis  doesHiot&il  to  iligtJTignfHli 
evenat  a  eonsiderable'distanqe.  Bi  18W6,  Leopold  ron  puob^ Qpf^ 
LosBaOyioid .myself  measured,  the  hei^  of  YesuYias. thiee  thnefl, 
and'found;  the  northern  nuagiB  opposite  Ux  Ja  Somma  j(the  Bocca 
(Ed  Palo)  exactly  as  given  by  Arassure^but  the  southern  mar^^ 
76  toiseS;  or  45Q  Frendi  'o^47<9  Ilnglidi  feet^  lovrer  &an  he  had 
finmd  it  in  1773.  The  whole  elevaibn  of  the«s:olGano  on  the. side 
of  ^tTorre  del  Greco  (the  side  towards  whidi,  for' the  last  thirijjean^ 
tfae-jgneous  action- has,  as  it  were,  beenpdbie^pally  directed)  had  at 
that  time  diminished  one-eighth.  The  height  of  the  oone  ef  ashecf, 
as  xsompared  with  the  ^hole  height  of  the  mocuCitain,  i^  in  Yesavius 
as  1  to  3 ;  in  Pichincha^^is  1  to  10|  and  in  the  Peak  of  Tenenffe; 
as  1  to  22.  la  these  three  volcanic  moimtains,  the  cone  of  ashes  is 
therefc»;e,  relatively  speaking,  lughest  in  Vesuvius;  psobably  be^ 
OMise,  being  a  low  volcano,  the  action  has  b^n  principally  by  the 
summit  •  ,    * 

A  few  months  ago  (1822)  I  was  enabled,  hot  only  to  repeat  my 
former  b»x>metric  measurements  of  the  height  of  Vesuvius,,  but  )il80, 
during  the  course  of  three  visits  to  th^  summit>  to  make  a  mo^ 
oomplete  determination  of  all  the  edges  oS  the  crater;  (})  ^These 
determin!ations  ipay  not  be  without  interest^  since  they  indude  the^ 
long  period  of  gre^t  eruptiops  between  1S05  an4.1822,  and  ccmsti- 
tute  perhaps  the  only  &own  eit&mination  and  measurement  of  a- 
volcano  at  different  epochs,  in  which  the  (SfiSerent  parts  of  the  ex- 
amination are  all  truly  cdmparablewith  each  other.  We  loam 
from  it  that  the  margins  of  craters  are  a  pheno];aenon  of  far  more 
permanent  character  than  had  been  previously  inferred  from  passing 
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observations,  and  tHis  not  only  where  (as  in  the  Peak,  of  Teneriffe, 
and  in  all  the  volcanos  of  the  chain  of  the  Andes)  they  are  visibly 
composed  of  trachytcy  but  als6- elsewhere.  According  to  my  last 
ddterminatipns;  the  north-west  edge  of  Vesuvius  has,  perhaps,  not 
altered  at  alT  since  the  time  of  Saussure,  an  interval  of  49  years  j 
and  the  s.outh-eastem*  side,  on  the  side  towards  Bosche  Tre  Case, 
wfeich,  in  1794,  had  become  400  French  (426  English)  feet  lower, 
has  since  then  liardly  idtered  10  toises  (60  French  or  64  English 
feet).  .'  •  ■ 

If  the  public  joomals,  in  describing  great  eruptions)  often  state 
the  shape  of  "Vesuvius  to  have  und^gone  an  ientire  change,  and  if 
th^^e. assertions  appear  to.  be  conirmed  by  picturesque  views  sketch- 
ed at  Naples^  the  cause  of  the  error  consists  in  the  outlines  of  the 
margin  of  the  crater  having  been'  confounded  with  those  of  the  cones 
of  eruptioh,  accidentally  formed  in  the  middle  of  the  crater,  on  its 
floor  or  bottom,  which  has  been  upheaved  by  vapors.     Such  a  cone 
of  eruption,  consisting  of  loosely  heaped-up  rapilU  and  scoriae,  had 
in  the  course  of  the  years  1816-1818 'gradually  risen  so' as  to  be 
seen  above  the  south-eastern  margin  of  the  crater;  and  the  eruption 
of  the  month  of  February  1822  augmented  it  so  much,  that  it  even 
became,  from  100  to  110  (about  107  to  117  English)'feet  higher 
than  the  north-western  margiA  of  the  crater  (the  Rocca  del  Palo). 
This  remarkable  cone,  which  it  had  become  customary  in  Naples  to 
regard  as  the  true  summit  of  the  mountain,  fell  in,  with  a  dreadful 
noise,  in  the  last  eruption^  on  the  night*  -of  the  22d  of  October 
(1822)  :  so  that  the  floor  of  the  crater,  which  had  been  constantly 
accessible  since  1811,  is  now  750  (almost  800  English)  feet  lower 
than  the  northern,  and  200  (218  English)  feet  lower  than  the 
southen\  edge  of  the  volcano.  ^  Variations  in  the  form  and  relative 
position  of  the  cones  of  eruption — the  openings  of  t^hich  ought  not 
to  be  confounded,  as  they  often  are,  With  the  crater  of  the  volcano 
its^ — ^fe  to  Vesuvius  at  different  epochs  a  different  appearance, 
which  would  enable  a  person  well  acquainted  with  the  history  of  the 
volcano,  on  a  mere  inspection  of  Hackert's  paintings  in  the  palace 
of  Portici,  to  tell  from  the  outlines  of  the  summit,  according  'as  the 
northern  or  the  southern  side  of  the  mountain  is  represented  as  the 
33 
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lugheet^^what  year  the  artist  had  taken  the  aketch  from  which  the 
piotore  was  made.  "  . 

Id  therkst  ernption;  iathe  night  of  the  2^  to  the  24th  of  Ooto- 
ber,  twenty-four  hours  after  the  fiJiing  lirof  tiie  great  cone  of  sooriflB 
whkh  has  heon  mentioned;  ^d  when  the  email  but  numerous  ^- 
rents  of  lava  had  already  flowed  ofl^;  the  fieiy  «rupt]<Mi  of  ashes  and 
lapilli  commeAced:  it  continued -without  intermissiei^  for  twdye 
liayS;  but  was  greatest  in  the  first  four  days.  Ihiring  this  p»iod). 
ihe  detonations  in  the  interior  of  the  volcano  were  so  violent  that 
the  mere  concussion  of  the  air  (for  no  earthquake  movement  was 
perceivecl)  rent  the  ceilings  of  the  h)oms  in  the  palace  of  Portiel 
Ln  the  neighboring  villages  of  Eesina,  Taire  del  GrecO;  Torre  del 
Annunziata,  and  Boscho  Tre  Case^  a  remarkable  phenomenon  iras 
witnessed.  Throughout  the  whole  of  that  part  of  ihe  countiy  the 
air  wa3  so  filled  with  asljes  as  to  cause  iii  the  middle  of  the' day  pro- 
found datkness,  lasting  for.  several  hours :  lanterps  were  -carried- in 
the  streets,  as  has  so  often*  b^en  d<5ne  "at  Quito  during  the  eraptioM 
of  Pichincha.  Th6  flight  of  the  inhabitants  had  never  be^  moici 
general :  lava  currents  aire  legarded  by  those  who  dwell  near  '^msr 
vius  with  less  dread  than  an  eruption  of  ashes,  a  phenomenon  wli»i 
had  never  been  known  to  such  a '  degree  in  modern  times  \  and  the 
obscure  tradition  of  the  manner  in  which  the  destruction  of  Heics- 
laneum,  Pompeii,  and  Stabiae  took  place,  filled  the  imaginations  of 
men  with  appalling  images. 

The  hot  aqueous  vapors  which  rose  from  the  crater  during  the 
eruption  and  spread  themselves  in  the  atmosphere,  formed,  in  cool- 
ing, a  dense  cloud,  surrounding  the  column  of  fire  aud  ashes,  which 
rose  to  a  height  of  between  nine  and  ten  thousand  feet.  So  sudden 
a  condensation  of  vapor,  and  even,  as  6l&y-Lussac  has* shown, the 
formation  of  the  cloud  itself,  augmented  the  electric  .tension.  Flashes 
of  forked  lightning,  issuing  from  the  jjolumn  of  ashes,  darted  -in 
every  direction ;  and  the  rolling  thunders  were  distinctly  heard,  and 
distinguished  from  thp  sounds  which  proceeded  from  the  interior  of 
the  vol(»no.  In  no  other  eruption  had  the  play  of  the  electric  foioei 
formed  so  striking  a  feature. 

On  the  morning  of  the  ^6th  of  October,  a  surprising  rumor  pro- 
led,  to  the  effect  that  a  torrent  of  boiling  water  was  gushing  ftoia 
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tlie  crater,  and  pouring  down  the  slope  of  the  cone  of  ashes.  The 
learned  and  zealous  observer  of  the  volcano,  Monticelli,  soon  dis- 
covered that  tHis  erroneous  rumor  had  arisen  frotn  an  optical  illusion. 
The  supposed  torrent^  of.  water  was  in  reality  a  flow  of  dry  ashes^ 
which,  being  as  loose  and  movable  as  shifting  sands,  issued  in  large 
quantities  l^-om  a  crevice  in  the  upper  margin  of  the  crater.  The 
ctiltivated  fields  had  suffered  much  from  a.  long-continued  drought 
which  had  preceded  the  eruption ;  towards  its  close,  the  ^'  volcanic 
thunder-stQnn"  wtich  has  been  described  produced  an  exceedingly 
violent  and  abundant  fall  of  rain,  '  This  phenomenon  is  associated 
in  all  climates  with  the  close  t)f  a  volcanic  eruption.  As  during  the 
eruption*  the  cone  of  ashes  is  generally  enveloped  in  a  cloud,  and  as 
it  is  in  its  immediate  vicinity  that  the  rain  is  itiodt  violent,  torrents 
6f  mud  are  seen  tp  descend  from  it  ^n  all  directions,  which  the  ter- 
rified husbandman  imagines  to  consist  of  waters  which  have  risen 
from  the  interior  of  the  volcano  and  overflowed ^the  crater;  wltile 
geologists  have  erroneously  thought  they  recognized  in  ihem  either 
sea-water  or  muddy  products,  of  the  volcano,  "Eruptions  boueuses,'' 
or,  in  the  language  of  some  old  French  systematists,  products  of  an 
igne()-aqueous  liquefaction. 

Where,  as  is  genendly  the  case  in  the  Andes,  the  summit  of  the 
Tolcaino  rises  into  the  region  of  perpetual  snow  (even  attaining,  in 
sofne  cases,  an  elevation  twice  as  great  as  "that  -of- Etna),  the  melting 
of  the  toows  renders  such  inundations  as  have  been  described  far 
moro-  abundant  and  disastrous.  The  phenomena  in  question  are 
meteorologically  connected  with  the  eruptions  of  volcanos,  and  are 
variously  modified  by  the  height  of  the  mountain,  the  dimensions 
of  that  part'  of  it  which  is  always  covered  with  snow,  aiid  the  extent 
and  degree  to  which  the  Bides  of  the  cone  of  cinders  become  heated ; 
but  "they  are  not  to  be  regarded  as  volcanic  phenomena  properly  so 
called.  Vast  cavities  also  often  exist  on  the  slope  or  at  the  foot  df 
volcanos  which,  communicating  through  many  channels*  with  the 
mountain  torrents,  form  large  subterranean  lakes  or  reservoirs  -of 
water.  When,  earthquake  shocks,  which,,  in  the  Andes,  usually 
precede  all  igneous  eruptions,  convulse  Ihe  entire  mass  of  the 
volcano,  these  subterranean  reservoirs  OtTe  opened,  and  there  issue 
firom  them  water,  fishes,  and  tufaceous  mud.     T^ere  is  the  singular 
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jlmuimeDon  wluch  brings  to  light  an  oihehviae  unknown  fish,  the 
MoUodeB  Cydopum,  called  by  the  inhabitants  of  'the  higKlands  of 
Qypo  <'Pre£[adilla/'  and  whicli  I  described^  SQon  after  my  retom. 
Wflen^  on  the  night  .of  the  Idth  of  Juney  1698^ --the  ^Boimnit  6!  a 
jDOOBtain  situated  to  the  north  of  Chimborazo^  the  CargnaarassOi 
aiboTO  19,000  English  feet  high,  fell  in,  the  country  for  nearly  thirty 
English  geographical  square  miles  round  was  covered  with  mu^  and 
fishes;  and  seven  years  earlier  a  putrid  fever,  in  the  town  of  Ibarra, 
was  ascribed  to  a  similar  eruption  of  fish  from  the^volciyio  of  Im- 
baburu. 

I  recall  these  facts,,  because  they  throw  some  Ught  on  the  differ- 
ence between  the  eruption  of  dry  ashes  and  miry  inundationa  ef 
tofii  and  trass,  canying  with  them  wood,  charcoal^  and  shells.  The 
quantity  of  a^hea.  emitted  by  Vesuvius  in  the  recent  eruption,  like 
everything  connected  with  volcanos  and  other-  great  natural  phe- 
nomena of  a  character  to  excite  terror,  has  been  exceedingly  exag- 
gerated in  the  public  papers;  and  two  N^politan  chemists,  Vicenio 
Pepe'  and  Giuseppe  di  If  oblli,  notwithstanding  die  statements  of 
MonticeUi  and  Covelli  to  the  cgntrary,  even  describe  the  ashes  aa 
containing  silver-  and  gold.  According  to  the  results  of  my  re-' 
searches  and  inquiries,  the  thickness  of  the  bed  of  ashes  formed  by 
the  twelve  days'  shower  was  but  little  above  three  fept,  towards 
Bosche  Tre  Case,-  on  the  slope  of  the  cone  where  rapilli  w^re 
Hiingled  \7ith  them;  and  in  the  plain,  from  15 J  to  19  inches; at  the 
utmost.  Such  measurements-  ought  not  to  be  taken  in  places  where 
the  ashes  have  been  heaped  up  by  the  action  of  wii\d^'like  drifted 
snow  or  sand,  or  have  accumtdated  frond  being  carried  thither  iy 
water.  The  times  arc  passed  for  seeking  *  only  the  marvellous,  in 
volcanic  phenomena,  in  the  manner  of  the  ancients,  among  whom 
Ctesias  made  the  ashes  of .  Etna  to  be  conveyed  as  fej  as  the  Indian 
peninsula.  There  are  in  Mexico  veins  of  gold  and  silver  in  trachytic 
porphyry;  but  in  the  ashes  of  Vesuvius  which  I  brought  back 
with  me,  and  which  an  excellent  chemist,  Heinrich  Hose,  has  ex- 
amined at  my  request,  no  traces  of  either  gold  or  silver  have  been 
discovered.     '  . 

Mthough  the   above-mentioned  results,  which  are,  quite  in  ao- 
ice  with  the  exact  observations  of  Monticelli,  differ  much  from 
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the  aocounts  which  have  been  current  during  the  short  &terval 
which  has  elapsed;  it  is  nevertheless  true  that  the  eruption  of  ashes 
jRrom  Yesuyius  from  the  24^  ta  the  28th  of  last  October  (182^  is 
'the  mos£  memorable  of  any  of  which  we  possess  an  authentic  acoSdnti 
since,  that  which  occasioned  the  death  of  the  elder  Pliny.  Thtf 
ooantity  of  ashes>  is,  perhaps^  three  times  as  great  as  has  eser  be^ 
seen  tq£sdl  since  volcamc  phenomena  have  been  attentiyelj  observed 
in  Italj.  A  stratum  of  ashes,  from^  16  io  19  inches  thick,  appears 
at  first  ^ght  insignificant  compared  with  the  mass  which  we  find 
covering  Pompeii  )•  but,  n^  to  speak  of  the.  increase  which  that  mass 
has  probably  received  by  the  effects  of  heavy  rains  and  other  causes' 
during  the  centimes  which  h^ve^  since  elapsed,  and  ^thout  rehew- 
ing  the  animated  debate  respecting  the  causes  of  the  destruction  of 
the  Campahian  towns,  and  which,  on  the  other 'side  of  the  Alps,  has 
been-  carried  on  with  a  considerable  degree  of  skepticism,  it  should 
here  be  redalled  to  recollection  that  the  eruptions  of  a  volcano,  at 
widely  separated  epochs,  do  not  well  admit  jof  jsomparison,  as  respects 
their  intensity.  All*  inferences  derived  from  analogy  are  inadequate 
wtere  quantitative  Tcltttions  are  concerned )  as  the  quantity  of  lava 
and  ashes,  the  height  of  the  column  of  smoke,  and  the  loudness  or 
intensity  of  the^  detonations. 

-  From  the  geographical  description  of  Strabo,  and  from  an  opin- 
ion given  by  Vitruvius  respecting  the  voleanic  origin  of  pumice,  we 
perceive  that,  up  to  the  year  of  the  death  of  Yespasian,  i.  c.  pre- 
vious* to  the  eruption  which  overwhelmed  Pompeii,  Yesuvius  had 
more  the  appearance  of  an  extinct  volcano  than  of  a  Solfatara. 
When,  after  long  repose,  the  subterranean  forces  suddenly  opened 
for  themselves  new  channels,  and  again  broke  through  thi  beds  of 
primitive  and  trachy tic  rocks,  effects  must  have  been  produced  for 
which  subsequent  ones  do  not  furnish  a  standard.  From  the  well- 
known  letter  in  which  the  younger  Pliny  informs  Tacitus  of  his 
uncle's  death*,  it  may  be  clearly  seen  that  the  renewal  of  volcanic 
outbursts,  or  what  might  b6  called  the  revival  of  the  slumbering 
Volcano,  beg&n  '  witii  an  eruption  of  ashes.  ^  The  same  thing  was 
observed  at  Jorullo,  when  4n  September,  1759,  the  new  volcano, 
breaking  through  beds  of  syenite  and  trachyte,  rose  suddenly  in  the 
plain.     The  country  people  took  flight  on  finding  their  huts  strewed 
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with  ashes  wbioh  had  been  emitted  firom  ihi»  evefywhere  qp^niog' 
graand.    In  the  ordinary  periodical  manifiwtatidns  of  yokuuo  ac- 
tivity, oq  the  contraiy/ the  shower  of  ashes  marks  the  terminatkii 
6if  6Mh  paridcalar  eruption.    Th^re  is  a  passage  in  the'letter.  of  tb. 
•ytaKfar  .Pliny  which  shows  dearly  that,  at  a  very  early  sta^  of 
thi*<eniplai(m|  the  dry  ashes  which  had  fUlen  had  reached  a  ^idcf 
Dfliiof  Ivor^  fiye  feet,  without. accumulation  firom  drift  qfroiiha' 
exbaneooB  Aiise.    He  ^writes,  in  thcf  course  of  hid  narratiye;  "13», 
ooort  which  had  to  be  crossed/  to  rc^h  the  room  in  which  FHnj 
was  taking  his  noonday  repose^  ^tf«K  so  filled  with  ashes  aad.pDiiiiee^. 
tfaati  if  he  had  long^  jielayed  pOBBdog  forth',  he  yrcnM  htm  fimnd* 
the  passage  stopp^/'    In  an  enclosed  space  like  a  court,  ihQ, 
IMstion  oT  wind  in  drifting  the  ashes -can  scarcely  have  been  leij 
considerable.  >.    i 

I  have  interrupted  my  general  oomparatiYe  view  of  vokanM  Wi! 
notice  of  particular  observations  made  on  Yesuviiui^  partly  oi|^^' 
count  of  the  great  interest  exdted^  by  the  recent  eruptio^^-  . 
partly  on  account  of  those  recollections  of  the  catastrophes  of  Iko^ 
peii  and ^Herculaneum/ which  are  almost  inyoltintarily  recalled  to.' 
our  mmds  by  the  occurrence  of  any  considerable  shower  of  aShes.. 
I  have  recorded  in  a'  note  the  measurements  of  height  made  by  my^^ 
self  and  othera  on  Vesuvius  and  in  its  vicinity- 

"We  have  hitherto  been  consideiing  the  structure  and  mode  of 
action  of  those  volcanos  which  have  a  permanent  communieatiQn 
with  the  interior  of  the  earth  by  craters.  The  .summits  of  such 
volcanos  consist  of  masses  of  trachyte  and  lava  upheaved  by  elastic 
forces  and  traversed  by  veins.  The  permanency  of  their  action 
gives  us  reason  to  infer  great  complexity  of  structure/  They  have, 
so  to  speak,  an  individual  character  which  riemains  unaltered  for 
long  periods  of  time.  NeighbcHing  mountains  often  present  tjhe 
greatest  differences  in  their  products  :  leucitic  and  feldspathic  lavas, 
ob£(idian  with  pumjce,  and  masses  of  basalt  containing  olivine. 
They  belong  t>o  the  most  recent  terrestrial  phenomena,  bre^Jdng 
thrmigh^ almost  all  the  sedimentary  strata,  and  their  j)rpdlictfi..and 
lava  currents  are  of  later  origin  than  our  valleys.  Theix  life,  if  X 
may  permit  myself  to  employ  this  figui-ativQ  «|od«  of  ex^roeacxD^ 
depends  oii  the  manner  and  permanence  of  their  communication 
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with  the  interior,  of  the  earth.  They  ofiten  continue  for  •centuries 
in  a  state  of  repose^  are  then  suddenly  rekindled^  and  end  by 
beccnning  SolfataraS;  emitting  aqueous  vapors^  gaseS;  and  adds ; 
sometimes;  however;  as  in  the  case  of  the  Peak  of  Tenenffo;  we  find 
tiiat  their  summit  hgis  ahready  become  a  laboratory  of  regenerated 
flDl{$hqr ;  while  from  the  sides  of  ^e  mountain  there  stjU  issue  large 
torrents  of  laya^  basaltic  in  the  lower  part;  but  towards  the  upper 
part^  where  the  pressure  is  lesS;.  (^)  presenting  the  form  of  obsidian 
with  pumice." 

PistiBCt  from  these  volcanos  proyided  with  permanent  craters, 
there  is  another  class  of  volcanic  phenomena  more  rarely  observed; 
but  particularly  instructive  to  thf  geologist;^  as  they  recall  the 
Ancient  W<»ld;  or  th^  earliest  geological  revolutions  of  our  planet. 
Trachytio  mountains  open  suddenly;  emit  lava. and  asheS;  and  close 
gai%  perhaps  never  to  reopen.     Thus  it  was  with  the  gigantic 
'  mountain  of  Antisana  in  the  chain  oi  the  Andes,  and  with  the 
Monte  Epomeo  in  Ischia  in  1302.     Sometimes  such  an  outbreak 
'  has  evei^  taken  place  in  plains  :  as  in  the  high  plateau  of  QuitO;  in 
Iceland;  at  a*  distance  from  Mount'  Heck;  and  in  Eubcea;  in  the 
Lelantine  Fields.     Many  of  the  upheaved  islands  belong  to  this 
class  of  transitory  phenomena.     In  all  these  cases^  the  communica- 
tion with  the  interior  of  the  earth  is  not  permanent;  and  the  action 
cerises  as  .soon  as  the  "deft  or  fissure  forming  a  temporary  channel 
elopes  a^in.     Veins  or  dykes  of  basalt;  dolerite';   and  porphyiy, 
which" in  different  parts  of  the  .earth  traverse  almost  all  formations, 
and  masses  ot  syenitC;.  augitic  porphyry;  •  and  amygdaloid;  which 
characterize  the  recent  transition  and  oldest  sedimentary  rockS;  have 
probably  been  formed  in  a  similar  manner.  '  In  the  youth  of  our 
planet;,  the  substances  of  the  interior  being  still  fluid;  penetrated 
through  the  ^everywhere,  fissured  crust  of  the  globC;   sometimes 
becoming  solidified  in  the  form  of  rocky  veins  or  dykes  of  granular 
texturO;  and  sometimes  spreading  out  in  broad  sheetS;  and  resem-  . 
bling  superimposed  strata.     The  vcflcanic  products  or  rocks  faauh 
mitted  to  us  from  the  earlier  ages  of  our  planet  have  not  flowed  in 
narrow  bands  like  the  lavas  of  the  isolated  conical  volcanos  of  the 
present  time.     The  mixtures  of  augite,  titaniferous  iroU;  feldspar, 
and  hornblende,  may  have  been  the  same  at  different  eijochs^  ^q»\!Ql<^- 
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^maifc  appquBiting  move  lo  limli  and  MmetfaneB  to  AnA0i 
and  (m  we  learn  frgtn  the  impoirtMit  rapetoohee  of  MitiwhwHij 
and  Ae  analogy  of  irtifiinal  igneona  prodBeta)/dhdmoal  Bobrtttan 
maj  bsye  united  in  deflnite  .pvqKvtions  in  a*  djatalline  Ibm:  ia 
an  eaaea  we  reoogniie  that  aabatanoee  aimilar'  in  oompontion'hiit 
aaifed  at  ii^  snrfiMe  of  the  earth  by  veiy.diffBrent  ways;  eidMr 
afanply  npheaTed|  or  pen^rating  throiigh  temporary,  fiasmes;  and 
that  breaking  through  the  older  rodte  (t.  e.  the  earlier  oaddind 
omat  of  the  globe)^  they  have  finally  issued  as  hm  cuneniB  finm 
^oonieal  mountuns  having  a  permanent  crater.  To  oonfimnd  to- 
gether phenomena  80  difRarent^  ia  to  throw  the  geological  ulafifd 
vbloanoa  and  volcanic  action  back  into  the  obeourity  firom  whi^  Iiy 
the  aid  of  numerous  comparative  obaervationa  and  i^deaidhei^  it  hu 
gradually  begun  to  emeige. 

'The  question  has  often  been  propoulided:  What  is  it  that  bimtt 
in  volcanos— what  produces  the  heal  idiich  melts  and  fuses  togedier 
eirths and  metals?  Modem  chemical  sbience  ha]»  essayed  toanswer, 
That  whit  bums  are  the-earths;  the  metals^  the  alkaUee  themsdveS; 
vis.  the  jnetallbidB  of  those  substances.  The  solid  and.  already^ 
ozidiaed  ordst  of  the  globe  oeparates  the  surrounding  atmofphere, 
with  the  bzygen  which  it  contains,  from,  the  inflammable  unozi£sed 
substances  in  the.interior  of  our  planet :  when  those  metalloids  come 
in  oont^t  with  the  oxygen  of  the  atmosphere  there  arises  disengage- 
]|ient  of' heat.  The  great  and  celebrated  dhemidt  who  propounded 
this  explanation  of  vdcanic  phenomena  soon 'himself  relinquished  it. 
Observations  made  in  mines  and  caverns  in  all  cQmates,  and  which 
in  concert  with  M.  Arago  I  have  collected  in  a  sepa^Irate  memoir, 
show  tha^  ieven  at  what  may  be  considdred  a  very  small*  depth;  the 
tempetature  of  the  earth  is  much  above  the  mean  temperature  of 
the  atmosphere  at  the  same  place.  A  fact  so  remarkable,  and  so 
generally  confinned,  connects  itself  with  that  which  we  leam  from 
volcanic  phenomena.  The  dep^  at  which  the  globe  may  be  re* 
gpurded  as  a  molten  mass  has  been  calculated.  The  primitive  cause 
of  this  subterranean  heat  is,  as  in  all  planets,  the  process  of  formatioii 
^tself,  the  separation  of  the  spherically  condensing  mass  from  a  co6- 
al  gaseous  fluid,  and  the  cooling  of  the  terrestrial  -strata  at 
Mat  depths  by  tiie  \oaa  oi  V^V.  ^^ax^  with  by  mdiatibn.    AI 
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Yoleanic-  phenomena  are  probably  the  result  of  a  commnnication  • 
either  permanent  or  transient  between  the  interior  and  exterior  of 
the  globe.  ^Elastic' vapours  press  the  molten  oxidizing  substances 
upwards  through  deep  fissures.  Yolcanos  nlight  thus  be  termed 
intermitting  springs  or  fountains  -of  earthy  substances ;  t.  c.  of  the 
fluid  mixture  of  metals;  alkalieS;  and  earths  which  solidify  into  lava 
currents  and  ^ow 'softly  and  tranquilly,  when  being  upheaved  they 
find  a  passage  by  which  to  escape.  In  a  similar  manner  the 
Ancients  represented  (according  to  Plato's  Phsedon)  all  volca&ic 
fiery  currents  as  streams  flowing  from  the  Pyriphlegethon. 

To  these  considerations  and  views  let  pae  be  permitted  to  add 
another  more  bold.  May  ^e  not  find  in  this  internal  heat  of  our 
globe— (a  heat  indifcated  by  thermometric  experiments  on  the 
waters  of  springs  rising  j&om  different  depths,  (^)  as  well  as  by  our 
observations  on  volcanos) — ^a  cause  which  may  explain  one  of  the 
most  wonderful  phenomena'  with  which  the  study  of-  fossils  has 
made  us  acquainted  ?  Tropical  forms  of  animals,  and,  in  the  vege- 
table kingdom,  arborescent  ferns,  palms,  and  bambusacese,  are  found 
buried  in  the  cold  regions  of  the  North.^  Everywhere,  the  Ancient 
World  shows  a  distribution  of  organic  forms  at  variance  with  dur 
present.clijnates.  To  resolve  so  important  a  problem,  recourse  has 
"been  had  to  several  hypotheses  j  such  as  the  approach  of  a  comet, 
a  change  in  the  obliquity  of  the  Ecliptic,  and  a  different  degree  of 
intensity  in  the  solar  light.  None  of  these  explanations  are  satis- 
"  factory  at  once  to  the  astronomer,  the  physicist,  and  the  geologist. 
For  my  part  I  willingly  leave  the  axis  of  the  earth  in  its  place,  and. 
sui^)06e  no  change  in  the  light  of  the  solar  disk  (from  whose  spots  a 
celebrated  astronomer  was  inclined  to  explain  the  favorable  or  un- 
favorable harvests  of  particular  years);  I  am  disposed  to  recognize 
t]^t  in  each  planet  there  .exist,  independently  of  its  relations  to  the 
<ientral  body  of  the  system  to  which  it  belongs,  and  independently  of 
its  astronomical  position,  various  causes  for  the  development  of  heat ; 
—^processes  of  oxidation,  precipitations  and  chemical  changes  in  the 
capacity  of  bodies,  by  increase  X)f  electro-magnetic  intensity,  and 
communications  opened  hetween  the  internal  and  external  portions 
of  the  planet. 

J|  may  be  that^  in  the  Ancient  World,  e3ii^^Vo\\»  qI \x^\.\^!g^sss\"^ 


394     .  jnEftucruBE.  anv  mode  of  action  of  yolcanos. 

forth*  through  tho  many  openings  of  the  deeply  ^ssnted  crust  of  ihe 
.globe  may  have  favored,  perhaps  for  centftries,  the  growth  of* palms 
and  tree-ferns  and  the  existence  of  animals  requiring  a  high  tempe- 
rature, oyer  entire  countries  where  now  a  very  different  climate 
prevails.  According  to  this  view  of  things  (a  view  already  indi- 
cated by  me,  in  a  work  entitled  "Geological  i^ssay  on  the  Super- 
position of  Rocks  in  both  Hemispheres"),  the  temperature  of 
Tolcanos  would  be  that  of  the' interior  of  the  earth;  and  the  same 
cause  which,  operating  through  volcanic  eruptions,  now  produces 
devastating  effects,  might  in  primeval  ages  have  clothed  the  deeply 
fissured  rocks  of  the  newly  oxidized  earth  ii^  every  zone  with  the 
mo^t  luxuriant  yegetatfon. 

.  if,  with  a  view  to  explain  the  distribution  of  tropical  forms  whose 
remains  aretiow  discovered  buried  in  northern  regions,  it  should'be 
assumed  that  the  long-haired  species  of  Elephant  now  found  ^- 
dosed  in  ice  was  originally  indigenous  in  cold^  climates,  and  thai 
forms  resembling  the  same  leading  type  may,  as  in  the  case  of  lions 
and  lynxes,  have  been  able  to  live  in  wholly  different  climates,  still 
thia  manner  of  solving  the  difficulty  presented  by  fossil  remains 
cannot  be  extended  so  as  to  apply  to  vegetable  productions.  From 
reasons  with  which  the  study  pf  vegetable  physiology  makes  ns 
acquainted.  Palms,  Musaceae,  and  arborescent  Honocotyledones,  are 
incapable  of  supporting  the  deprivation  of  their  appendicular  oi:gans 
which  would  be  caused  by  the  present  temperature  of  our  northern 
regions ;  and  in  the  geological  problem  which  we  have  to  examine, 
it  appears  to  mc  difficult  to  separate  vegetable  and  animal  remains 
from  each  other.  The  same  mode  of  explanation  ought^to  compre- 
hend both. 

I  have  permitted  myself  at  the  conclusion  of  the  present  dis- 
cussioij  to  connect  with  fects  collected  in  different  and  widely  separ 
rated  countries  some  uncertain  and  hypothetical  conjectures.  The 
philosophical  study  of  Nature  rises  beyond  the-  requirements  -of  a 
simple  description  of  Nature  :  it  does  not  consist  in  a  sterile  accu- 
mulation of  isolated  facts.  It  may  sometimes  be  permitted  to  the 
active  and  curious  mind  of  man  to  stretch  forward  from  the  present 
to  the  still  obscure  future  *,  to  divine  that  which  cannot  yet  be 
clearly  known)  and  flbaa  W  \a^^  ^^^^soa^m  ^^  ^wi^KoA.  TOLyths  of 
^produced  in  oui  owo.  ^^^m\i«^  ^KsA^^^W'^jroia., 
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(*)  p.  384. — "-4  ;wore  complete  determination  of  (he  Tieighi  ofaHl 

parts  of  ihe  margin  of  the  cratdr'' 

Oltmanns^  my  astronomicdl  fellow-laborer^  of  whooi;  alas !  science 
has  been  early  deprived/ re-calculated  the  barometric  measurements 
'  ci  Vesuvius  referred  to  in  the  preceding  memoir  (of  the  22d  and 
25th  of  November  and  of  the  1st  of  December^  1822)^  and  has 
compared  the  results  with  the  measurement^  which  have  been  com- 
municated  to  ^e  in  manuscript  by  Lord  Minto^  Yiseonti;  Monticelli; 
Brioschi^  and  Poulett  S^rope. 

A.  Rocca  del  J^ah,  the  highest  and  Northern  Margin  of  the  CraUr  of  Vesumus, 
^  7\Dise8.         Eng.  ft. 
Saussure,  barometric  measurement  computed  in  1773,  pro- 
bably by  Deluc's  fofmula       i 609    —    3894 

Poll,  1794,  barometric 606     —.   3«76 

_BrQislak,  1794,  barometric  (but,  like  Poli,  the  formula  em- 
ployed uncertain)  -        -        -        -        -      .  "        -     613     —     3920 
€ay-Lu8sac,  Leopold  von  Buch,  and  Humboldt,  1805,  baro- 
metric computed  by  Laplace's  formula,  as  are  also  all  the  ■      .     . 
barometric  r^nlts  Which  follow     -----    603 '.^'5856 
BriQschi,  1810,  trigonometric      -        -        -        -        -        -    638   .^    4080 

Viaconti,  1816,  trigonometric 622    —    4J977 

Lord  Minto,  1822,  barometric,'biten  repeated     -       -        -    621    —    3971 
Poulett  Scrope,  1822,  barometric,  somewhat  uncertain,  from 
the  proportion  between  the  diameters  of  the  tube  and  , 
cistern  being  unknown  -        -        -        -        -        *>        -    604    —    3862 

MonlicelU  and  Cfovelli,  1822     -        -        -        -        -        -    624     —    3990 

HnmlJoldt,  1822        -        -'     -        -        •-      -        -        -    629    —    40» 

Most  probable  result,  317  toises,or  2027  English  feet,  above  the  HermU- 
>   age;  or  625  toisesi  or  3996  English  feet,  above  the  level  of  the  sea.  - 
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B.  The  b¥mt  and  Southern  Mafgin  of  the  CrateTf  oppasUe  to  JBoodm  Tn  Cm, 
^  Toiaet.       Eof.ik. 
After  the  eniption  of  1794,  this  edge  became  400  (436 
Eng.)  feet  lower  than  the  Rooca  del  Pftlo ;  therefore,  if 
we  estimate  the  latter  at  625  toises  (3996  English  feet)      569  .  -r-,  3574 
Gay-Lussac,  Leopold  von  Bach,  and  Homboldt,  1805,  baro- 
metric -* 534    —    3414 

Humboldt,  1822,'barometric      •  ^    •        -        •        •        -     546    —    3491 

C.  Htighl  of  the  Cone  of  Scorue  intide  the  Crattr^  which  feU  in  on 

the  22d  4>f  October,  1 822. 

Toises.  Eng.ft. 
k|6rcl  Miato^  barometric  -  -  - .  -  .  -  - '  -  650  —  4156 
trispcbii  trigonometric,  according  to  different  combinations- 

■  eitlier..        -        -• 636—4066 

%   -        -     ^  -      . .        -    .  ^        .        -        ...         -     641     —    4098 
nobabto  final  result,  for  the  height  of  the  above-inentioned  oouebf  aooris, 
'''6l.6'«oises,  or  4'l  30  English  feet. 


D.  Puntd  Nuonef  higheet  eummU  of  the  SommcC. 

^  Toises.      'Kig.  ft 

Sbhuckburgb,  1794,  barometric,  probably  computed  by  bis    , 

own  formula      '  -        •»        -        -        •    *   -        -        -    .584     —  *3734 
Humboldt,  1822,  barometric,  Laplace's  formula  -        >     586     —    3747 

£.  Plain  of  the  Atrio  del  CavaUa. 

Toises.         Eng.ft 
Huipboldt,  1822,  barometric      -        -    ,    -        -        -         -     403     —    2677. 

F,  Foot  of  the  Cone  of  Mies.^ 

Toises.        Eag.ft 
GayXussac,  Leopold  von  Buch,  and  Humboldt,  1805,  baro- 

metric 370     —    23Q6 

H&mboldt,  182S,  barometric 388    -r-    2481 

G,  HermUage  del  Sahatore. 

Toises. '       Eng.  ft. 
Gay-Lussac,  Leopold  von  Buch,  and  Humboldt,  1805,  baro- 
metric   -i»     300*    1918 

Lord  Minto,  1822,  barometric    ----..     307.9 '  196§ 

Humboldt,  1822,  barometric  repeated         -        -        -        -     308,7  ~    1974 

Part  of  my  measurements  have  been  printed  in  Motiticelli's  Stopa 
de'  fenomeni  del  Yewmo,  wReiiu\h.  \ife^«mi\^Si^-\S>^a^  ^.  116; 
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but  the  neglected  correction  for*  the  height*  of  the  merotny  In  the 
cistern  has  somewhat  diB%Qred  the  results  as  there  published. 
When  it  is  remembered  that  the  results  giren  in  the  above  table 
were  obtained  with  barometers  of  very  different  constructions;  at 
various  hchiris  of  the  day";  with  winds  from  veiy  different  quarterS| 
and  On*  the  unequally  heated  declivity  of  a  volcanO;  in  a  locality  in 
which  the  decrease  of  atmospherip  temperatore  differs  greatly  firom 
that*  which  is  supposed  in  our  barometric  formulae^ — ^the  agreement 
will  be  found  to  be  as  great  as  could  be  expected^  and  quite  satis- 
fiwtory. 

Hy  measurementsin.  1822;  at  the  time  of  the  Congress  of  Yerona, 
when  I  accompanied  the  late  King  of  Prussia  to  NapleS;  were  made< 
with  more  care  and  xmder  mpre' favorable'  oirciimstances  than  those 
of  1805.  Differences  of  height  are  besides  always  to  be  pre&iTed 
to  absolute  heights;  and  these  show  thaty  since  1794;  the  diffeienoe 
between  the  heights  of  the  edges  of  the  crater  at  the  Rooca  del  RJo  - 
and  on  the  side  towards  Bosche  Tre  Case  has  continued  almost  the 
same.  I  found  it  in  1805  exactly  69  toises  (441  English  feet),  and 
in  1822  almoi^t  82  toises  (524  English  feet).  A  distinguished 
geologist;  Mr.  Poulett  Scrope,  found  74  toises  (473  English  feet), 
although  the  absolute  heights  which  he  assigns  to  the  two  sides  of 
the  crater  appear  to  be  rather  too  small.  So  little  variation  in  a. 
period  of  twenty-eight  years,  in  which  there  were  such  violent  com- 
motions in  the-  interior  of  the  crater;  is  certainly  a  striking  pheno- 
menon. 

The  height  attained  by  cones  of  scoriae  rising  firom  the  floor  of 
the  crater  of  Vesuvius  is  also  deserving- of  particular  attention.  In 
1776;  Schuckburgh  found  such  a  cone  615  toiseS;  or  8932  English 
feet;  above  the  surface  of  the  Mediterranean :  acc(»rding  to  the  mea- 
surements of  Lord  Minto  (a  very  accurate  observer);  the  cone  ef 
scoridB  which  fell  in  on  the  22d  of  October,  1822;  eVen  attained  the 
heiglht  c^'  650  toises,  or  4156  English  feet.  On  both  occasions; 
tlierefore;  the  height  of  the  cones  of  scorisd  in  the  crater  surpassed 
that  of  the  highest  part  of  the  margin  of  the  crater.  When  we 
compare  together  the  measurements  of  the  Rocca  del  Palo  from 
1773  to  1822;  we  are*  almost  involuntarily  led  to  entertain  the  bold 
oonjeoture  tbat  the  north  mirgin  of  the  ciatet  \iaa  Vi^^  ^ga&oa^ 


^ 
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upiiiaed  by  fn&lpRidi^an  &roe^'  QSie.aooardaxioeof  iih6ihiee.me»- 
inrvnenlp  betnien  1779  a^d  1806  iBtidmott  is  stxHdng-aa  that  of 
ihoBe.  taken  from  1816  to  .1822.  In  ^  bttiier  period,  ire  canaot 
doabt  tM  height  being  from^jabo8t.62l4o  629  toictes  (3970  to  4022 
Bng^ii^  feet).    Are  the  measniemeiitA' :paade  froi^. thirty  to  fbrij 

Jta»^teHer^  which  gife  oiay  6M  ip  609  t(nfle0  (3876  to  3894 
B||^i8hfeet)9le88oe]iain7    At  gomefitoe  dajji^dSber 

^jAll^j^ye  ikpsed;it  will  be  poB83dgr|0  deo^^  what  is  due  to  enon 

^  measorement^  and  what  to  an  actoal  liae'  in  the  mar^  of  ib 
crater.  There  cannot  be  in  this  case  any  aocomtdation  of  loose 
lAateriab  fi^  above.  If  the  solid  trachyte-like  lava  beds-  of  the 
Boooa  del  mLo  redly  beeome  hi^^i  we  must  assume  them  to  be 
npheavedi^m  below  by  yolcanio  fo»j^ 

My  li^ffnad  and  inde&tigable  friend  (Htmanns  has  placed  all  the 
detaib  c^  the  above  ineasaremoats  before  the  public,  accompanied  bj 

.a  earefbl  critical  examination  of  them,  in  the  Abhan^.  der  konigL 
Akademie  der  Wissenschaften  in  Berlin,  1822-1823,  s.*  3^0. 
May  this  investigation  be  the  means  of  indueing  geologists  fre- 
quently to  ezamSne  hypsometrically  this  low  and  most  easily  aoces- 

-  Bible,  (ezoept  Stromboli)  of  ^e  European  volcanos>  so  that  in  the  - 
course  of  centuries  there  may  be  obt^ed  a  frequently  checked  and 
accurate  account  of  its  periods  of  development ! 

(*)  p.  391. — "  Where  ike  pressure  is  less.'' 

Compare  Leopold  von  Buch  on  the  P^ak  of  Teneriffe,  in  his  Pl^- 
sikaHsehe  Beschreibung  der  canarisdien  Insehi,  1825,  s.  218;  and 
in  the  Abhahdlungen  der  konigl.  Akademie  zu  Berlin,  1820-1821) 
s.  99. 

('_)  p.  393. — ^^  Waters  of  springs  rising  from  different  d^thsJ' 
^  Compare  Arago  in  the  Annuaire  du  iPureau  des  Longitudes  pom 
1835;  p.  234.  The  increase  of  temperature  is  in  pur  latitudes  V(^ 
Reaumur  (2^.25  of  a  degree  of  Fahrexilieit)  for  every  113  Pandan 
feet  (120.5  English  fbet),  or  I''  Fah.  to  53.5  English  feet  neaxlj. 
In  the  Artesian  boring  at  New  Salzwerk  (Oeynhau^en's  Bad),  not 
&r 'fix)m  Minden,  ^bick  ia  the  (greatest  known  depth  bc^ow  the  lerel 
of  the  sea,  ihe  ti6m:]^enraA>\xi^  oi  ^^H^iust  ^•^^^\  Parisian  feet 
(2232  i  Eng.)  is  iu\Vj  ^^^  .^"Bj^^«^^ 
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mean  iemperakiriB  of  the  air  above  may Jbe  takeir^ilttif  ^.T  Reatmrar^ 
or 49^.2  Eahr.  It  is  very  remarkable  that* in  ih^  ttiird  een^ry 
Saint  PatriduS;  Bishop  of  Pertnsa;  was  led^  by  seeing  the  hot  springs 
near  CarthagO;  to  a  very  just  view  respecting  the  cause  of  such  an 
increase  of  heat.  (Acta  S.  Patricii;  p.  555/  ed,  Bcdnart ;  iJoismpi^ 
bd.  L  s.  281— English  edition,  yd.  i.  p.  2U«)  :  . 
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THE  VITAL  FORCE; 

.OE, 

THE  BHODIAN  GBNIUS. 

"l^  Syncosans,  like  the  Atheniane^  had  their  Poecile,  in  which 
representations  c^  gods  and  heroes,  the  woiks  of  Grecian  and 
Italian  art,  adorned  the  haJJs^'glowing  with  varied  colors.  The 
people  resorted  thither  continually;  the  young  warriors  to  contem- 
plate the  exploits  of  their  ance8toi%  the  artjiis  to  study  the  works 
of  the  great  masters.  Among  th*  numerous  paintings  which  tha 
active  seal  of  the  SyoKnunas  had  collected  from  the  motiber  coon- 
ti^,  there  wis  one  wlubfa,  fiir  ar  centmy  piurt^  had  particularly  at- 
tracted the  attentioii  of  spiililOES.  Sometimes  the  Olynii^aaJovi0y 
Cecrops^  the  fofunderof  citiei^aiidllwliflniibcooiiga^HiKmodnui 
and  Aristojgitbiiy  would  want  admirers,  while  men  pnoised  in  crowd- 
ed ranks  anmnd  the  pidaM  of  which  we  speak.  Whence  this  pre- 
ference ?  Was-,  it  a  rescued  w(M:k  of  ApeUes,  (ur  of  the  school  of 
Gallimachus?  No;  it  possessed,  indeed,  grace  and  beauty;  but  yet 
neither  in  the  blending  of  the  colors,  nor  ia  Ac  chazaoter  and 
style  of  the  entire  picture,  could  it  be  compared  with  many  other 
paintings  in  the  Poocile. 

The  multitude  (comprehtoding  therein  many  classes  of  society) 
often  regard  with  astonishment  and  admiration  what  they  do  not 
comprehend :  this  picture-  had  occupied  its  place  for  a  hnndvtd 
years;  but  thou^  Syracuse  contained  within  the  narrow  limits  en- 
closed by  its  walls  more  of  the  genius  ef  art  than  the  whcle  of  the 
remainder  of  sesrsurrounded  Bidly,  no  one  iiad  yet  divined  the  hid- 
den meaning  of  the  design.  It  was  evwi  uncertain  to  what  temple 
the  painting  had  origioally  belonged,  fiir  H  had  been 
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a  shipwrecked  vessel;  whicli  was  only  conjeotored,  from  the  mer- 
chandise it  contained;  to  have  come  from  Rhodes. 

On  the  foreground  of  the  picture;  youths  and  maidens  formed  i 
closely  crowded   group,      l^ey  were  without  clothing  and  weU 
formed;  but  at  the  same  time  did  not  exhibit  the  more  noble  and 
graceful  proportions  admired  in  the  statues  of  Praxiteles  and  Alcft- 
menes.    Their  robust  limbs>  showing  the  traces  of  laboriouaeffortS) 
and  the  purely  terrestrial  expresfflon  of  their  desires  and  sonows, 
seemed  to  take  from  them  everything  of  a  diviner  character,  and 
to  chain  them  exclusively  to  their  earthly  habitation.     Their  hair 
was  simply  ornamented  with  leaves,  and  field-flowers.     Their  anoB 
were  outstretched  towards  each  other,  as  if  to  indicate  their  desire  of 
joiffnif  but  their  troubled  looks  were  turned  towards  a  Gkmius  wlio, 
gUTounded  by  bright  light;  hovered  in  the  midst. .   A'  butterfly  nu 
placed  on  his  shoulder;  and  in  iiis  hand  he  held  on  high  a  ^ghted 
torch.^    The  contours  of  his  &rm  were  soft  and  childlike;  but  hii 
l^ce  was  animated  by>  celestial  fire :  he  looked  down  as  amuta 
upon  the  youths  and  maidens  at  his  feet:    Nofihing  else  that  wu 
eharacteristio  could  be  discovered  in  the  picture.     Some  personfl 
thought  they  could  make  out  a^  its  foot  the  letters  S  uid  $;  firom 
whence  (as  antiquaries  were  then  no  less  bold  in  their  oonjeetares 
than  they  now  are)  they  took  occasion  to  infer,  in   a  somewhat 
foatced  manner,  the  name  of  Zenodorus ;  thus  attributing  tiie  work 
to  a  painter  of  the  same  name  as  the  artist  who  at  a  later  period 
cast  the  Colossus  of  B^odes. 

The  "  Bhodian  Genius,"  however — for  such  was  the  name  given 
to  the  picture — did  not  want  for  commentators  and  interpreters 
in  Syracuse.  Amateurs  of  the  arts,  and  especially  the  younger 
amongst  them,  on  returning  from  a  short  visit  to  Corinth  or  Athens^ 
would  have  thought  it  equivalent  to  renouncing  all  pretensions  to 
connoisseurship  if  they  had  not  been  provided  witii  some  new  ei' 
planation.  Some  regarded  the  Genius  as  the  personification  of 
Spiritual  Love,  forbidding  the  enjoyment  of  sensual  pleasturea; 
others  said  it  was  the  assertion  of  the  empire  of  Keason  over  De-  | 
sire  :  the  wiser  among  the  critics  were  silent,  and  presuming  some 
high,  though  yet  undiscovered  meaning,  examined  meanwhile,  intk 
picture,  the  simpVe  comYQ«k\t\Q!\  of  the  picture. 
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Still;  however;  the  question  remained  unsolved.  The  picture 
had  been  copied  with  various  additions  and  sent  to  Greece;  but  not 
the  least  light  had  been  thrown  on  its  origin ;  when  at  length;  at 
thq  season  of  the  early  rising  of  tho  PleiadeS;  and  soon  after  the  re- 
opening  of  the  navigation  of  the  Egean  Sea;  ships  from  Bhodes 
entered  the  port  of  Syracuse;  bearing  a  precious  XK>llection  of  statueS; 
altarS;  candelabraS;  and  paintingS;  which  Dionysius's  love  of  art 
bad  caused  to  be  brought  together  from  different  parts  of  Greece. 
Aniong^the  paiiltings  was  one  which  was  immediately  recognized  as 
the  eomp&nion  or  pendent  of  the  Bhodian  Genius :  the  dimensions 
were  t^e  same;  and  the  coloring  similar;  but  in  a  better  stiEiia  of 
-preservation.  7he  Genius  was  still  the  central  figure;  but  the  bat* 
terfly  was  no  loi\ger  on  his  shoulder ;  his  head,  was  drooping^  and 
bis  torch  extinguished  and  inverted.  The  youths  and  maidens 
pressing  around^im  had  met  aiid  embraced;*  their  glancC;  no  longer 
subdued  or  sad;  announeed;  on  the  contrary;  emancipation  from  ii^ 
straint;  and  the  fulfilment  of  long-ehenshed  desires. 

The  Syracusan  antiquaries  were  already  seeking  to  tnodify  Ihe 
explanations  they  had  previously  proposed;  so  as  to  adapt  them  to 
the  newly-arrived  picture;  when  Dionysius  commanded  the  latter  to 
be  carried  to  the  house  of  EpicharmuS;  a  philosopher  of  the  Pytha* 
gorean  school;  who  dwelt  in  a  remote  part  of  Syracuse  called  Tyohd. 
Bpicharmus  rarely  presented  himself  at  the  court  oi  Dionysius ;  for' 
although  the  latter  was  fond  of  calling  around  him  the  most  x^stin- 
goished  men  from  all  the  Greek  colonial  >citieS;  yet  the  philosopher 
found  that  the  proximity  of  princes  takes  even  from  meia  of  the 
^greatest  intellectual  power  part  of  their  spirit  and  their  freedom; 
He  devoted  himself  unceasingly  to  the  study  of  natural '  thingS; 
their  forces  or  powerS;  the  origin  of  animals  and  plantS;  and  the 
harmonious  laws  in  accordance  with  which  the  heavenly  bodieS;  as 
well  ae  the  ^ains  of  hail  and  the  flakes  of  snow';  assume  their  dis- 
tinctive forms.  Oppressed  with  agC;  and  unable  to  proceed  far 
without  assistance;  he  caused  himself  to  be  conducted  daily  to  the 
PcecJle;  and  thence  to  the  entrance  of  the  port;  where;  as  he  said;  his 
eyes  received  the  image  of  the  boundlesa  and  the  infinite  which  his 
ipirit  ever  strove  in  vain  to  apprehend.    He  lived;  honored  alike 
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by  die  Ijmity  wlioio  prawnoe  be  smidecly  and  by  the-Iower  ebvm 
of  die  people;  wbom  be  jnet  fjiMHj,  and  often  witb  Mandly  bdp., 

'Kxbfffff*^^  irith^itigiiey  be  wae  zeponng  on  bis  eoDeh,  ivbea  Ae  < 
Mifdy-amTed  pietoie  wu  bnmgbl  to  bim  by  tbe  oommand  of  Db- 
Byinuu  '  Gaze  bad  been  taken  to  brings  at  tbe'aame  tfane,  a  fiuflifidi 
eofgr  of  tbe  ^  Bbodian  Gennta^'' and.  die  pbiIoc»pher  deaii^ 
paintingB  to  be  pboed  side  by  Bide  befoace  bim.  After  baiibgxe- 
nained  for  some  time  iritb  bu  eyes  fixed  upon  diem,  and  abaortwd 
in  dioo^ity-be  called  bia  aobolani  togedvv,  and  q»oke  tQ  tbeni  m'^ 
idloipng  tennSy  in  a  voioe  wbieh  waa  not  widumt  emaiion>-^  ■ 

«  Wididraw  die  oortain  firom  tbe  window,  tbst  I  may  enjoy  onee 
aaSD  tbe  Yiew  of  die  fur  eaidi  animated  wiib  living  beings.  Diniiig 
aiiiy  yeaia  I  ba^e  refleeted  on  die  internil  motive  powen  of  natoN^ 
adon  tbediflferenoasof  snbatenoea:  to^y^HCbr  dij»  first  time^tte 
piejnre  of  die  Bbodian  Gemns.leads  me  to  see  more  deaiiy  Ibal 
wbibb  I  bad  before  only  obaomely  divined.  As  living  beingi  m 
impelled  hj  natural  de«&res  to  sdntaEy  and  froiftfiil  nmon,  so  the 
raw  niaterialfl  of  inorgania  nature  are  moved  by'  similar  impulses. 
Even  in  tbe  reign  of  primevid  ni^t^in  tbe  datkness  of  cbaos^  de- 
meotaiy  princiiAes  or  sabstanoes  sought  or  sbunned'eacb  cidier  in 
obedienoe  to  indweOing  dispositions  of  amity  or  enmity.  Tbus  the 
fire  of  heaven  follows  metal;  iron  obeys  the  attraction  of' the  load- 
stone, amber  rubbed  takes  up  light  substances;  earth  mixes  with 
earthy  salt  collects  together  firom  the  water  of  the  sea,  and.  the  a(Sid 
moisture  of  the  Stypteria  (gtvHtiipia  vypo)?  ^  ^^  ^  die  flocculent 
salt  TriohitiS;  love  the  clay  of  Melos.  In  inanima.te  nature;  all  tlSngi 
hasten  to  unite  with  each  other  according  to  their  particular  laws. 
Hence  no  terrestrial  element  (and  who  would  dare  to  include  li^t 
amotig  the  number  of  such  elements?)  is  to  be  found  anywhere  in 
its  pure  and  primitive  simple  state.  Eadh  as  soon  as  formed  tends 
to  enter  into  new  combinations;  and  the  art  of  man  is  needed  to  dis- 
join and  present  in  a  separated  state  substances  which  you  w6qU 
seek  in  vain  in  the  interior  of  the  earth;  and  in  the  fiuid  oceans  of 
air  or  water.  In  dead;  inorganic  matter;  entire  inactivity  and  repose 
reign  so  long  as  the  bonds  of  affinity  continue  undissolved;  so  long 
as  no  third  substance  comes  to  joih  itself  to  the  others.     But  evea 
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then,  the  aotiMi  and  disturbance  produced  are  soon  again  succeeded 
by  unfruitful  repose. 

"It  IB  otherwise,  however,  vken  the  same  substances  are  brought 
together  in  the  bodies  of  plants  and  animals-  In  these,  the  vital 
force  or  power  reigns  supreme,  and,  regardless  of  the  mutual  amity  or 
enmity  'of  the  atoms  recognized  by  Democritus,  commands  the  union 
of  Babatancea  which  in  inanimate  nature  sflun  each  other,  and  sepv 
rates  those  which  are  ever  seeking  to  enter  into  combination. 

"  Now  come  nearer  to  me,  my  friends ;  look  ■with  me  on  the  first 
of  the  pictures  before  ua,  and  recogniee  in  the  Rhodian  Genius,  in 
the  expression  of  youthful  energy,  ip  the  butterfly  on  his  shoulder, 
and  in  the  coounaadiug  glance  of  his  eye,  the  symbol  of  vital  force 
animating  each  individual  germ  of  the  organic  creation.  At  his  feet 
are  the  earthy  elements,  drairing  to  mix  and  unite,  conformably  to 
their  particular  tendencies.  The  Genius,  holding  aloft  his  lighted 
torch  with  commanding  gesture,  controls  and  constrains  them,  with- 
out regard  to  their  ancient  rights,  to  obey  his  lawB. 

"Now  view  with  me  the -now  picture  which  the.tyrant  has  sent 
to  me  for  explanation :  turn  your  eyes  from  the  image  of  life  to  that 
of  daath.  The  butterfly  has  left  its  former  place  and  soars  upwards; 
the  extinguished  torch  is  reversed,  the  head  of  the  youth  haa  sunk : 
the  spirit  has  fled  to  other  spheres,  and  the  vital  force  is  dead.  Now 
the  youths  and  maidens  joylully  join  hands,  the  earthy  substances 
resume  their  ancient  rights:  they  are  freed  from  the  chains  that 
bound  them,  and  follow  impetuously  after  long  restraint  the  impulse 
to  union.  Thus  inert  matter,  animated  awhile  by  vital  force,  passes 
through  an  innumerable  diversity  of  forma,  and  perhaps  in  the  same 
substance  which  once  enshrined  the  spirit  of  Pythagoras,  a  poor 
worm  may  have  enjoyed  a  momentary  existence. 

"  Go,  Polyclea,  and  tell  Dionysius  what  thou  liast  heard ; — and 
you  my  friends,  Euryphamos,  Lysis,  and  Scopaa,  come  nearer  to  me 
and  support  me ;  I  feel  that,  in  my  we^ened  frame,  the  enfeebled 
vital  power  will  not  long  hold  in  subjection  the  earthy  substances, 
which  reclaim  their  ancient  liberty.  Lead  me  once  again  to -the 
Poeoilo,  and  Ibenco  to  the  sea-shore ;  soon  yonwill  collect  my  ashes." 


•     > 


NOTE. 

I  HATS  noCioedy  in  the  XVebee  to  the  Second  and  Tt^fA  B£tiaai 
(■.'zfiL  p.  xiL  Englinh  ^anB.'),iibe  gqtject  of  the  lepabfialion  lioe 
of  die  preoedhig  pages,  wbidk  were  int  printed  in  SdnHer^e-HonD 
(Mug.  1795^  0t  5;  8.  90-M).  lliey  oontun  the  derdopiBeiit  of 
»phjiiolog$cd  idea  dothed  in  a  aemi^BTihidd  gaib.  In  the  Litm 
^AjAorisinsfromtlieGheniicalFliyndogjafllan^  appended  to 
sgr'^SolHienaneanFlorfi)''  inl793*-Iliaddeinedthe  '' vital  ib^ee'' 
aa  ^the  unknown  caoee  wliieh  pierentB  the  eleipentB  fitnn  fbUowiog 
dieir  original  aflbiitiee/'  The  fint  of  myaphorianiB  were  as  fdlows: 
'^Benim  natoram  si'totam  oonridereS|  magnmn  atque  dnnbiley'qiiod 
inter  elementaiolfinedity  disGiniien  perqmie^ 
torn  legilnu  obteiiiperantia^  altera^  vincolis  sokitis;  ivrie  jimets  vp- 
parent.  Qood  qmdem  disGrimm  in  elementis  ipsis  eonunqiie  indole 
nentiqnam  positoni;  qnnm  ez  sola  distribntione  singaloram  petendmn 
esse  TiAeatiir.  Materiam  segnem^  bratEuA,  inanimaTn  earn  vocanuuf, 
eajus  stamina  secundum  leges  chymicsd  affinitatis  mixta  sunt.  Ani- 
mata  atque  organica  ea  potissimun  corpora  appe]]amus>  quae,  licet  in 
novas  mutari  fbrmas  perpetoo  tendant^  vi  interna  qoadam  conti- 
nentuT;  quominus  priscam  sibique  indtam  formam  relinquant. 

^^Yim  intemam;  quse  chjrmicso  afBnitatis  vincula  resolvit/atq^ 
obfittat;  quominus  elementa  corporam  13Mf#  oonjungantur;  vitalem 
vooamus.  Itaque  nullum  oerdus  mortis  eriterium  pntredine  datm*, 
qua  primes  partes  vol  stamina  reroni|  antlquis  juribns  revocatas, 
aflinitatum  Icgibus  parent.  Corpomm  inanimorum  nulla  pntredo 
dsse  potest.''  (Vide  Apborismi  ex  dootrina  Pbysiologise  diemiesB. 
Plantarum;  in  Humboldt^- Elon^  Fribergensis  subterranea,  1798;  pp. 
188-186.) 

I  have  placed  in  th6  mouth  of  Epioharmus  the  above  propositioiMy 

which  were  disapproved  by  the  acute  Yioq  d'Azyr,  in  his  Traits 

d' Anatomic  et  do  Physiologies  t.  i.  p.  6^  but  ate  now  entertained  by 

many  distinguishod  pox^iiB  toDLOu^m^  Mends.    Eeflection  and  ocsh 

tinuAd  study  in  ihe  dom^na  oi  ^^^^c^^^wA  ^^Tssts^'^fi^^^sAi^l 

•y  earlier  \)e&it  Vn«^''pwsa!3tMNt  wH»^^^T>^»iL%sisfc.  \sO05^> 
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at  jbho  close  of  my  work  entitled  "  Versuche  iibeV  die  gereizte  Muskel 
tujd  Neryenfaser,  nebst  Vermuthungen  iiber  den  chemischen  Process 
des  Lebens  in  der  Thier  und  Pflanzenwelt"  (bd.  ii.  s.  430-436),  I 
already  declared  that  I  by  no  means  regarded'the  existence  of  such 
peculiar  vital  forces  as  demonstrated.  .  Since  [  that  time,  I  have  no 
longer  called  peculiar  forces  w)iat  may  possibly  only  be  the  operation 
of  the  concurrent  action  of  the  several  long-known  substances  and 
their  material  forces.  We  may,  however,  deduce  from  the  chemical 
relations  of  the  elements  a  safer  definition  of  animate  and  inani- 
mate substances  than  the  criteria  which  are  taken  from  voluntary 
motion,  from  the  circulation  of  fluids  within  solids,  from  internal 
appropriation  taxd.  from  the  fibrous  arrangements  of  the  elements. 
I  term  that  an  animated  -  substance  ^^of  which  the  parts  being 
separated  by  external  agency  alter  their  state  of  composition  after 
the  separation,  allr  other  and  external  relations  continuing  the  same.'' 
This  defiidtion  is  merely  the  enunciation  of  a  &ct.  The  equilibrium 
of  the  elements  in  animated  or  organic  inatter  is  preserved  by  their 
being  parts  of  a  whole.  One  organ  determines  another,  one  gives  to 
another  its  temperature  and  tone  or  disposition;  in  all  which,  these 
and  no  other  affinities  are  operative.  Thus  in  organized  being?  all 
is  reciprocally  means  and  end.  The  rapidity  with  which  organic 
parts,  separatejd  from  a  complete  living  organism,  change  that  state  of 
colnbination,  differs  greatly,  according  to  the  degree  of  their  original 
dependence,,  and  to  the  nature  of  the  substance.  Blood  of  animals,  • 
which  varies  much  in  the  different  classes,  suffers  change  sooner  than 
the  juices  of  plants.  Fimgiises  generally  decay  sooner  than  leaves 
of  trees,  and  muscle  more  easily  than  the  cutis.  ^ 

Bones,  the  elementary  strocture  of  which  has  been  very  recently  - 
recognized,  hair  of  animahi,  wood  in  plants  or  trees,  the  featheiy 
appendages  of  seeds  of  plants  (Pappus),  are  not  inorganic  or  without 
Itfe ;  but  even  in  life  they  approximate  tQ  the  state  in  which  they 
mrc  found  after  their  separation  from  the  rest  of  the  organism.  The 
higher  the  degrpe  of  vitality*  or  susceptibility  of  an  animated  sub- 
stance, the  more  rapidly  does  organic  change  in  its  composition  ensue 
after  separation.  "  Ihe  aggrega-te  jiotal  of  the  cells  is  an  orgsmism, 
and  the  organism  lives  so  long  as  the  parts  are  active  in  subservience 
to  the  whole.  In  opposition  to  lifeless  ox  'moTgim^^  Qt^;i:vi\vi\iates» 
85     ' 
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appears  to  bo  self-determining.''  (H^'nle,  Allgemeine  Anatomic, 
1841,  B.  216-219.)  The  difficulty  of  satisfectorily  referring  the 
vital  phenomena  of  organic  life  to  physical  and  chemical  laws  con- 
Bists  chiefly  (almost  as  in  the  question  of  predicting  meteorological 
processes  in  the  atmosphere),  in  the  complication  of  the  phenomena, 
and  in  the  multiplicity  of  simultaneously  acting  forces  and  oiT  the 
conditions  of  their  activity.* 

'  I  have  remained  faithful^  in  '^  Connos,"  to  the  same  mode  of  view- 
ing imd  repi«e8enting  what  wre  called  "  Lebenskrafte,"  vital  forces, 
and  vital  affinities  (Pulteney)  in  the  Transact,  of  the  Royal  Soc.  of 
Edinburgh,  voL  xvi.  p.  306),  the  formation-ihipulse,  and  the  active 
principle  in  organization.  I  have  said,  in  Cosmos,  bd.  i.  s.  67 
(English  ed.  vol.  i.  •  p.  62),  "  The  myths  of  imponderable  mjitter 
and  of  vital  forces  peculiar  to  each  organism  have  complicated  a£d 
perplexed  jihe  view  of  nature.  '  Under  different  conditions  and  forms 
of  recognition,  the  prodigious  mass  of  our  experimental  knowledge 
has  progressively  ..accumulated,  and  is  now  enlarging  with  increased 
rapidity.  Investigating  reason  «8says  .from  time  to  time  with  vary- 
ing success  to  break  through  ancient  forms 'and  symbols,  invented  to 
effisot  thib  subjection  of  rebellious  matter,  as  it  were,  to  mechanical 
constructions."  Farther  on,  in  the  same  volume  (p.  339  English, 
and  367  of  the  original),  I  have  said,  "  In  a  J)hysical  description  of 
the  universe,  it  should  still  be  noticed  that  the  same  substances  which 
compose  the  organic  forms  of  plants  and  animals  arc  also  found  in  the 
inorganic  crust  of  the  globe;  and  that  the  same  fwdes  or  powers  which 
govern  inorganic  matter  are  se6n  to  prevail  in  organic  beings  like- 
wise, combining  and  decomposing  the  various  substances,  regulatisg 
'Hie  forms  and  properties  of  organic  tissues,  but  acting  in  these  pases 
under  complicated  conditions:  yet  unexplained,  to  which  the  veiy 
vague  terms  of  ^  vital  phenomena,'  ^  operations  of  vital  forces/  have 
been  assigned,  and  which  have  been  systematically  grouped,  accord- 
ing to  analogies  more  or  less  hapj»ly  imagined.''  (Compare  also  the 
critical  notices  on  the  assumption  of  proper  or  peculiar  vital  Ibioes 
in  Schleiden's  Botanik  als  inductive  Wiasenchaft  (Botany  as  ap 
Inductive  Science),  th.  i.  s.  60,  and  in  the  recently  published"  ^-  I 
oetUent  UntersuJeh\mgeii  u\>et  tlale^iache  Elektricitat  (Researches  (fi'-Jm ' 
lal  Electricity),  \)y  "StovsX  ^\x  ^^\^-^c^\asKA^Vi./\,  ^.  ^uodv.-l-)^ 
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After  a  residence  of  an  entire  year  on  the  crest  of  .the  chain  of 
the  Andes  or  Antis^  (f)  between  4^  north  and  4P  south  latitude^ 
in  the  high  plains  of  New  Granada,  Pastos,  and  Quito,  whose  mean 
elevations  range  between  8600  and  12,800  English  feet,  we  rejoil^ed 
in  .descending  gradually  through  the  milder  climate  of  th^,Qfdfli^,> 
j^elding  forests  of  Loza  to  the  plains  of  the  upper  part  qf  the  couwi  ''^ 
o£  th^  Amazons,  a  terra.incagnita  rich  in  magnificent  vegetation. 
The  small  town  of  Loxa  has  given  its,  name  to  the  most  efficacious 
of  all  the  species  of  medicinal  Fever  Bark:  Quina,  or  CascariUa  Apt 
de*Loxa.  It  is  the  precious  production  of  the  tree  which  we  have 
dQ3cril»ed  botanigallj  as  Cinchona  condaminea,  but  which,  under  the 
erroneous  impression  that  all  the  kinds  of  the  'Quina  or  feVer  baxk 
of  commerce  were  furnished  by  the  .same  apecies  of  tree,  had  pre* 
viously  been  called  Cinchona  officinalis.  The  Fever  Bark' was  first 
broij^ght  to  Europe  towards  the  middle  of  the  seventeenth  century, 
eitilter,  as  Sebastian  Badus  asserts,  to  Alcala  de  Henares  in*  1632,  or 
io  Madrid  in  1640,  on  the  arrival  of  the  wife  of  the  Yioeroy,  the 
Countess  of  Chinchon,  (^)  who  had  been  cureci  of  intemuttent  fever 
at  Lima,  accompanied  by  her  physician,  Juan  del  Yego.  The  tiroes 
which  yield  the  finest  quality. of  Quina  de  Loxa  are  found  ftom  8.  to 
12  miles  to  the  south-east  of  the  town,  in- the  mountains  of  iTritu- 
singa^  YillonacQ,  and  Bumisitana,  growing  on  mica-slate  and  gneiss, 
at  very  moderate  elevations  above  the  level  of  the  sea,  being  between 
6400  and  7200  (5755  and  7673  EngHsh)  feet,  heights  about  equal 
l^pectively  to  those  of  the  Ho^ice  on  the  Grimsel  and  the  Paaa  o£ 
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die  Crittt  SL  Bernard.    The  proper  bowndioies  of  die  QniiMn^ 
in  tlu§  qiduter  are  the  small  riven  Zamon  and  Gadhijacn. 

The  tree  is  cut  down  in  its  first  flowering  seaBon,  or  in  the  fDortfa 
or  aeventh  jear  of  it6  age,  according  as  it  has  sprung  firom  a  Tigor- 
ons  root-sliooty  or  from  a  seed :  we  heard  witJi  astonishment  that^  ti 
the  perid3  of  my  joomeYy  aeoording  to  offioial  eompntatioiis,  the 
edlecton  of  Qoina  (CascariHerds  and  Caasadittes  de  Qoinay  Qimia 
Hnnters)  only  brought  in  110  hundred  weij^t  of  the  Bark  of  Ihe 
Cinchcma  oondaminea  antraaDj.    None  of  tins  preeioiiis  slore  fraud 
its  way  at  thai  time  into  oommeroe;  the  whole  was  sent  from  ibe 
post  cf  Pftyta  on  the  FnoRc,,  round  Gqpe  Horn  to  CSadii,  for  the  vae 
of  thjB''  Spanish,  court.    In  order  to  furnish  this  small  qnantity  of 
11,000  Spanish  poonds,  d^t  or  nine  hundred  trees  were  tafi  down 
eray  year.  .  The  older  and  thieker  stems  hkre  lieeome  more  and 
more  searoe;  but  the  luzurianee  of  ^^etation  is  such  ihat  lihe 
joongerlirees;  whidi  are  Mw  resorted  to^  tl^qngh  only  6  inehes  in 
diaineter,  often  attain  from'  53  to  64  English  feet  in  height.    1\^ 
beautiful  tree,  whidi  is  adorned  witii  leaves  abore  5  En^h  inches 
long  and  2  broad,  growing  in  dense  woods)  seems  always  to  aspue.to^ 
rise  above  its  neighbors.    As  its.  upper  braAcnes  wave  to  and  fro  ni 
the  iprind,  their  red  and  shining  foliage  produces  a  strange  and  pecu- 
liar %fBsct  recognizable  from  a  great  distance. '  The  mean  tempera- 
ture in  the  woods  where  the  Cinchona  condaminea  ^is  found,  ranges 
between  12i°  and  16*>  Reaumur  (60°. 2  and  66*^.8^.  Fabrenheit), 
which  ore  about  the  lABun  animal  temperatures  of  Florence  and  the 
Island  of  Madeira;  but  the  extremes  of  heat  and  cold  observed  at 
these  two  stations  of  the  temperate  zone  are  never  felt  around  Loxa. 
Oomparisons  between  the  climates  of  places,  one  of  whicb  is  situated 
in  an  elevated  tropical  plain^  and  the  other  in  •  a  higber  parallel  of 
latitude,' can  be  from  their  nature  but  little  satisfiu^tory. 
'    In  order  to  deseend  south-south-east  from  the  mountain  knot  of 
lioxa  to  the  hot  Valley  of  the  Amazons,  it  is  first  necessaiy  Xo  pass 
over  the  Paramos  of  Chulucanas,  Guamani,  and  Yamoca — mountain 
wildernesses  of  a  peculiar  character  of  which  we  hav»  already  spc^en, 
and  to  which^  m  the  southemparts  of  the  Andes,  "the  nameiof  Pnna 
(a  word  belonging  ta  the  Quichua  language)  is  given.^    They  mostly 
Ww  abov6  9500  (10,1^^  "Ktv^V^  i^v,  \\veY  are  stormy,  oflen  en- 
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TeToped  for  days  in  dense  vust,  or  visited  by  violent  and  formidable 
showers  of  hail — consisting  not  merely  of  hailstones  of  different 
spherieal  fonns^  usoally  a  good  deal  flattened  by  rotation^  but  also 
sometimes  of  less  r^^olar  forms,  the  hail  having  nm  together  into 
thiir  plates  of  ice  (papa-cara)  which  cut  the  &ce  and  hands.  At 
such  6me8/I  have  occasionally  seen  the  thermoiAeter  sink  to  7^  or 
5®  Reaumur  (47°.8  aiid  43°.2  Fahr.),  and  the  eleotoic  tension'  of 
the  atmosphere/  measured  by  YoLta^s  electrometer,  pass  in  a  few 
minutes  ^m  positive  to  negative.  .  When  the  temperature  sinks 
below  5°' Reaumur  (43°. 2  Fahrenheit),  snow  falls  in  large  and  thinly" 
scattered  flakes.  The  vegetation  of  the.  Paramos  has  a  peculiar 
physiognomy  and  character,  from  the' absence  of  trees,  the  short 
close  branches  of  the  small-leaved,  myrtle-like  shrubs,  the  large  sized 
and  numerous  blossoms,  and  the  perpetual  firmness  of  the  whole 
from  the  constant  and  abundant  supply  of  moisture.  No  2one  of 
alpine  vegetation  in  the  temperate  or  cold  parts  of  the  globe  can 
well  be  compared  with  that  of  the  Paramos  in  the  tropcal  Andes. 

The  impressions  produced  on  the  mind  by  the(  natural  characters 
of  these  wildernesses  of  the  Cordilleras  are  heightened,  in  a,  remark- 
able and  unexpected  manner,  from  its  being  in  those  very- regions 
that  we  still  see  admirable  remains  of  the  gigantic  work,  the  arti- 
ficial road  of  the  Incas,  which  formed  a  line  of  communication  through 
all  the  provinces  of  the  Empire,  extending  over  a  leugth  o£  more 
than  a  thousand  English*  geographical  miles.  We  find,  placed  at 
nearly  equal  distances  apart,  stations  consisting-  of  dwelling  houses 
built  of  well-cut  stone-j  they  are  a  kind  of  Gardvanserai,  and  are 
called  Tambos  and  sometimes  Inca-pilca  (from  piroca,  the  wall  ?). 
Some  of  them  are  surrounded  by  a  kind  of  fortification;  others  werie 
constructed  for  baths,  with  arrangements  for  conduct!]^  hot  water ; 
the  larger  were  designed  for  the  use -of  the  family  of  the  Monarch 
himself.  I  had  previously  seen  measured,  and  drawn  with  care, 
buildings  of  the  same  kind  in  a  good  state. of  preservation  at  the  foot 
of  tho  volcano  of  Cotopaxi,  near  Callo.  Pedro  do  Cic^a,  writing  in 
the  16th  century,  called  them  "  Aposentos  de  Mulalo."  (^)  In  the 
pass  between  Alausi  and  Loxa,  called  the  Paramo  del  Ass\iay — (a 
•much  frequented  rout^  across  the  Ladera  de  Cadlud,  14,568  French 
or  15,526*  English  feet  abote  the  level  of  the  soa^  ot  aWcs^l  <^<^eJ^ 
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to  dM  bei^t  of  Hoat  Blase) — m  we  were  leading  ovx  heavilj'  Udcn 
BnlM  vith  greftt  diffitskf  dirougli  the  marshy  gnmitd  on  tiie  de- 
T»tod  pkin  dd  PoUal,  oat  eyes  meanwhile  were  contmually  dwell-  ■ 
ing  on  tbe  granil  nmMnB  aT  tli^  luca's  road,  which  with  a  breaddi 
of  tmnty-oie  ffing^iah  flfet  ran  by  onr  eide  for  above  a  Oennan 
mile.  It  had  a  deep  vnder^tructure.  and  was  paved  with  well-cnt 
Uooks  of  blaokiBh  tnp-poiphj-Ty.  Nothing  that  J  bad  seen  of  iLiE 
remains  of  Boman.  nwda  -fn  Italy,  in  the  eoA  of  iDnftee,  aoa  ii 
Spain,  was  mora  inponng  than  Htfflfi  wo^.of  the  anoiaat  3'tn-. 
tibub,  vhioh.are  monorei  nitiiitij^  aooardiii|>  to  my.  bato^BtaiB 
moenrementB,  at  an  eleva&m  of  12,140  (18^68  En^iA)^  abm 
the  sea,  m  more  than  a  thonaand  feet  higher  tiiaa  tha  BonAitrf 
^  Peak  of  Teneriffe.  The  nuna  of  what  i|  called  tlie  I^luse  d 
the  InoaTnpac  Yapanqui,  and  vhicii  are  known  hj  the  name  of  Qh 
"I^ze^onee  del  Inca,''  are  aitnated  ^  the  same  eleiatioit.£pt'iht 
Aaaoay. '  Prooeeding  from  ^MLoe  to  the  soathward  tewaids  Cocodi 
the  road  leads  to  the  small  but  well-preserred  fortiesi  of  Oaid^  (*) 
belonging  probably  to  the  aame  period,  that  of  Tiqiac  Tiqiaain^ 
or  to  thai  of  bis  w^ka  son,  Hoajna  O^tae. 

We  saw  Btill  finer  remains,  of  the  i^d  Pemvian  artificial  roi^  oa 
the  way  between  Loza  and  the  Abuiods,  at  the  Batha  of  the  I^cai 
on  the  Paramo- de  Chulucanas,  npt  &r  (torn  Quancabamba,  and  in 
the  neighborhood  of  Ingatambo,  at  Pom^hnaca.  These  last  uamtf 
remains  are  at  a  so  much  lower  eleration,  that  I  found  the  di^roica 
of  level  between  the  Inca's  Boad  at  Pomahuaoa  and  tbat  on  th« 
'  -Paramo  del  -Assuay  upwards  of  9100  (about  9700  Ihigli^)  feet 
The  distance  in  a  straight  line  is,  by  aat^nomioally  determined  1^ 
tndea,  exactly  184  English  geographical  miles,  and' the  ascent  of  the 
road  is  3500  (3730  English)  feet  greater  than  the  height  of  th^  Pas 
of  Mount  Cenis  above  the  Lake  of  Como.  There  are  Jwo  great  afti- 
fioial  Peruvian  paved  roads,,or  systems  of  roads,  covered  with  flat 
BtOnea,  or  sometimes  even  with  cemented  gravel  (')  (Mocadautiiod)^ 
one  fa^s  through  the  wide  and  arid  plain  between,  the  Patafic 
Ooean  and'the  chain  of  the  Andes,  and  the  other  over  the  ridges  of 
the  CordiUcras.  Mile-stones,  or  stones  marking  the  distances,  an 
often  found  placed  at  equal  intCTv^s.  The  road  was  ooqducted 
across  rivers  and  deep  ravines  by  three  kinds  of  Inidges,  stone,  Tfood, 
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and  r(>p6,bridger'(Pii6iite8  de  Hamaca  or  de  Maroma)^  and  there 

-were.^lBO  aqiufcbiStiif^or  arrangeineBts  for  bringing  water  to  tha  Tam- 

hoB  ^iC«rtebiiB9i  <>r  ^AOtYiinsehiiB},  luid  to  the  fprtressea.    Both  s^tems 

of.  roads  were  dixedled  to  Ibo  central  pointy  Guzco>  the  seat  of  goyem- 

xnent  olP  the  great  em^,  in  13^  31'  South  latitude^  and  which  is 

j^Msed;  aocoTtling  to  Pentland's  map  of  Bolivia,  10^676  Paris*  or 

?T;ft78  En^&h  fe^  above  the  level  of  the  sea.     As  the  Peruvians 

employed  no  ^heel  <oaiTiages,  and  thei  roads  were  consequently  only 

designed  for  the  march  of  troops,  for  men  carrying,  burdens,  and  for 

lightly  laden  lamas,  we  find  them  occasionally  interrupted,  on  account 

of  the  steq>ness  of  the  mountains,  by  long  flights  of  steps,  provided 

with  resting  places  at  suitable  intervals.     Francisco  Pizarro  and 

IMego  Almagro,  who  on  their  distant  expeditions  used  the  military 

roads  of  the  Incas  with  so  .much  advantage,  found  great  difficulties 

for  the  Spanish  cavalry  at  the  places  where  these  steps  occurred.,  (^) 

The  impediment  presented  to  their  march  on  these  occasions  was  so 

mnch  the  greater,  because,  in  the  early  times  of  the  Conquista,  the 

Spaniards  used  only  horses  instead  of  the  carefully  trea4ing  tnule, 

who  in  the  difficult  p2u*ts  of  the  mountains  seems  to  deliberate  on 

evfery  step' he  takes.     It  was' not  until  a  later  period  that  mules  were 

employed.      ' 

Sarmiento,  who  saw  the  Roads  of  the  Incas  whilst  they  were  still 
iu  a  perfect  state  of  prosorvation,  asks,  in  a  '^^Relacion"  which  long 
lay  unread,  buried  in  the  Library  of  the  Escurial,  "how  a  nation 
unacquainted  with  the  use  of  iron  could  have  completed  such  grand 
works  ii^  so  high  and  rocky  a  region  (^Caminos  tan  grandes  y  tan 
sovervios'),  extending  from  Cuzco  to  Quito  on  tbe  one  hand,  and  to 
th'e  coast  of  Chili  on  the  other?  The  Emperor  Charleg,"  he  adds, 
'^  with  all  his  power,  could  not  accomplish  even  a  part  of  what  the 
wcU-orQered  Groverument  of  the  Incas  eflPected  through  the  obedient 
people  over  whom  they  ruled."  Hernando  Pizarro,  the  most  educated 
and  ciYilized  of  the  tjiree  brothers,  who  for  his  misdeeds  suffijrcd  a 
twenty  years'  imprisonment  at  Medina  del  Campo,  and  died  at  last, 
at  a  hundred  years  of  age,  "in  the  odor  of  sanctity,"  "en  olor  de 
Santidad,"  exclaims:  "In  the  whole  of  Christendom  there  ai-e  no- 
where such  fine  roads  as  those  which  we  hero  admire."  The  two 
iraport4int  capitals  and  seatfl  of  government  of  the  Incas,  Cuzco  and 
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Qoito,  are  lOOOEiigliBli  geograpliical  miles  apart  in  a  straight 
(88, E-,  NN.W.)i  without  reckoning  the  many  windings  of' 
way;  ind  including  the  windings,  tho  distance  is  estimated  by. ' 
cilasso  de  la  Vega  and  otixr  Conquiatadores  at  "  500  " 
withatanding  the  great  distance,  we  learn,  from  the  well-coni 
testimony  of  tho  Licentiate  Polo  de  Ondegardo,  that  Huayna  CapWf 
whose  father  had  conquered  Qnito,  eanaed  eome  of  the  buildin^-^ 
materials  for  the  "princely  buildings"  (the  bouses  of  the  Incaa) 
the  latter  city,  to  be  brought  irom  Cuzco. 

When  enterprising  races  inhabit  a  land  where  the  form  of 
ground  presents  to  them  difficulties  od  a  grand  scale  which  thi 
"may  encounter  and  overcome,  this  contest  with  nature  becomes 
means  of  increasing  theif  strength  and  power  as  well  pB  thai 
courage.  Undw  the  despotic,  centrahzing  system  of  the  Inca-i 
security  and  rapidity  of  communication,  especinlly  in  themovemi 
of  Jronpa,  became  an  important  necessity  of  government, 
the  construction  of  artificial  roads  on  so  grand  a  scale,  and  hesoe. 
also  the  establishment  of  »  highly  improved  postal  system.  AmoBj 
nations  in  very  different  stages  of  cultivation,  we  see  the  natii 
activity  display  itself  with  pteuliar  prelection  in  some  partiot 
directions,  but  we  can  by  no  means  determine  the  general 
culture  of  a  people  from  the  striking  development  of  such  partici^w 
and  partial  activity.  E^ptians,  Greeks,  (J)  Etruscans,  and  Boman^ 
(Jhineee,  Japanese,  and  Hindoos  show  inany  interesting  contrasts  iQ 
these  respects.  It  is  difficult  to  j)ronounce.what  length  of  time  may 
have  been  required  for  the  execution  of  the  Peruvian  roads.  The 
great  works  in.  the  northern  part  of  the  Empire  of  the  Ineas,  in-the 
highlands  of  Quito,  must  at  all  events  have  been  completed  in-  less 
than  30  or  36  years,  )'.  c.  within  the  short  period  intervening  be- 
_  tween  the  defeat  of  the  Ruler  of  "  Quitu"  and  the  death  of  Huayna 
Capac,  but  entire  obscurity  prevails  as  to  the  period  of  the  fijrma- 
tion  of  the  Southern,  iyid  more  properly  speaking  Peruvian  roads. 

The  mysterious  appearance  of  Maneo  Oapac  is  usually  placed  400 
years  before  the  landing  of  Pizarro  in  the  Island  of  Puna  (1532), 
therefore  towards  the  middle  of  tfae  12th  century,  almost  200  years 
before  the  foundation  of  the  city  of  Mexico  (Tenochtitlan);  some 
Spanish  writers  even  teekon,  TOstwai  o^  ^QQ,  ^AQ  vaA  &Wi  ^<aKa 
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hetween  Manco  Capao  and  Pizirro.     But  the  histofj  of  the  Empire 
of  Pern  only  recognizes  thirteen  nihng  princes  of  (hu  Inea-djn'as^, 
a  number  which,  as  Prescott  very  justly  remarks,  is  not  Bufficient  to 
owrapy  so  kmg  aa  internal  aa  550  or  eien4.W  years.     Qnetaalcoatl, 
BotacLica,  and   Manco  Capac  are  tlie  three  mythical  forma  with 
which  the  GommencementB  of  eiTilizafioQ  among  the   Aztecs,  tha 
JIuyacaB  (more  properly  Chibchas"),  and  tte  Peruvians,  are  connect- 
ed.    Quetzalcoatl,  bearded,  clothed  in  hlack,  a  high-priest  of  Tula, 
subsequently  a  penance-performing  anchorite  on  a  nioimtain  near 
Thixapuchicalco,  cornea  to  the  highhnda  of  Mexico  from  the  coast 
of  Pa.nHco;  therefore,  from  the  eastern  eoaat  of  Anithuac.    Botschica, 
op  rather  Nemterequeteba  (*)  (a  Buddha  of  the  MuyBcaa),  a  mes- 
^nger  seat  by  the  Deity,  heardt-d  and  wearing  louggarmenta,  arriyes 
0*1  the  high  plains  of  Bogota  fromthcgraBBy  steppes  east  of  the  chain 
tif  the  And^.     Before  Manco  Capao,  a  degree  of  oiviliaation  already 
Prevwled  on  the  picturesque  shores  of  the  Lake  of  Titicaca.    '  The 
strong  fort  of  Cuzco,  on  the  hill  of  Sacsahuaaian,  was  formed  on  the 
t>atfcdrD  of  the  olJer  constnictioua  of  Tiahuitnaco.     In  the  same  man- 
■*^r,  the  Aztecs  imitated  the  pynimidj]  struclures  of  the  Toltecs,  and 
these,  those  of  the  Olmecs  (Hulmecs)j  and,  gradually  ascending,  wc 
arrive,  still  on  historic  ground  in  Mexico,  as  6ir  haclc  as  the  sixth 
century  of  our  era.     According  to  Siguenia,  the  Tuhec  step-pyramid 
(^or  Teoculli)  of  Oholula  is  a  repetition  of  the  fomicf  the  Hulmeo 
step -pyramid  of  Teoljhuacan-     Thus,  ai!  we  penetrate  through  each 
Buoceesive  stratum  of  eiviUaition,  we  arrive  at  an  earlier  qiie;  and 
national  self-cod aeiousneaa  not  having  awoke  simultaiieonaly  in  the 
two  Continents,  we  find  in  each  nation  the  imaginative,  mythjcal  do- 
laian  always  immediately  preceding  the  period  of  historic  knowledge. 
Notwitbataading  the  tri,hule  of  admiration  which  the  first  Con- 
quiBtadores  paid  to  the  roads  ant]  aqueducts  of  the  Peruvians,  not" 
only  did  they  neglect  the  repair  and  preservation  of  hoth  these  clasBes 
of  useful  works,  Jjut  they  even  wantonly  destroyed  them;  and  this 
still  more  towards  the  aea-coaat  {for  the  saie  of  obtaining  fine  cut 
stones  for  new  buildings;  and  where  the  want  of  water  consequent 
on  the  destruction  of  the  aqueducts  has  rendered  the  soil,  barren) 
than  on  the  ridgga  of  the  Andes,  or  in  the  deep-cleft  valleys  by 
which  the  miountaiii  chain  is  iiiteraectfid.    In  VkeVm^ia.-j' 
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fkam  ibe  syenitic  rocks  of  Zsulaca  to  the  YaDey  of  &n  AGpe  (jjik 
in  fossils,  and  situated  at  the  foot  of  the  icy  Fuamo  de^Tonet), 
we  were  obliged  to  wade  throng'  the  Bio  de  Gnancabamha  (iiliidi 
flows  into  the  Amaion^fK)  less  than  twenty-wven  times,  on  aeeoaqt 
of  the  windings  of  the  stream;  while  we  COTLtinually  saw  MBK,m, 
Fanning  in  a  strai^t  line  al<mg  i|ie  side  of  a  steep  priiiiii|ai|^  Mm 
remains  of  the*  hi^-bnilt  road  of  the  Incaa- with  its  Tunboe. .  "Hie 
mountain  torrent,  dioogh  only  from  120  to  150  Engjliah  feettfoidi 
was  so  strong  and  rapid  that,  in  foidingit,  our  heav3y  laden  ifenla 
were  often  in  danger  of  being  swept  away  by- the  flood,  llujgvv- 
ried  oar  manaseripis,  oar  dried  plants,  and  all  that  ^  had  tuat^ 
collecting  for  a  year  past.  Under  sach  drooaistaaoes^  one  walohei 
from  the  other  side  of  the  stream  with  ymj  anzioiis  sdspsbae.iiitB 
the  long  train  of  ei^teen  or  twenty  beasts  of  baiden  has^^asBed  in* 
safety.  .11 

The  same  Bio'de  Goanoabamba,  m  the  lower  |iart  of  its  oouse, 
'  where  it  has  many  falls  and  rapids,  is  made  to  servQ  in  a  weey  mfft- 
hut  manner  for  the  conveyance  of  correspondence  with  the  oosst  el 
the  Pacific.  In  order  to  eaq>edit6  mdre  qaicUy  the  few  letteo  fnm 
Tnudllo  which  are  intended  for  the  protince  of  Jaen  de  BneiM 
a  "swinmiing  courier/'  '^  el  correo  que  nada,"  as  he  is  called  in  ih« 
country,  is  employed.  This  post  messenger,  who  is  usually  a  young 
Indian,  swims  in  two  jiays  from  Poiitahua(^  to  Tos^ependa,  first  bj 
the  Rio  d^  Chamaya  (the  name  given  to  ihe  lower  part  of  the  Kio 
de  .Guancabamba),  and  then  by  the  Amazons.  He  carefully  places 
the  few  letters  entrusted  to  him  in  a  large  cotton  handkerchief,  which 
he  winds  round  his  head  in  the  manner  of  a  turban.  When  he 
comes  to  waterfalls,  he  leaves  the  river,  and  makes  a  circuit  throogh 
the  woods.  In  order  to  lessen  the  fatigue  of  gwinuning  foirso  long 
a  time,  he  sometimes  tiirows  one  arm  round  a  piece  of  a  very  ligb* 
kind  of  wood  (Ceiba,  Palo  debalsa)^  of  a  tree  belonging  ^*  the  fe- 
mily  of  BombaceaB.  Sometimes  also  a  friend  goes  witih  hi^  to  bear 
him  company.  The  pair  have  no  concern  about  provisions,  as  thcj 
are  always  sure  of  a  hospitable  reception  in  any  of  the  scatta«<l 
huts,  which  are  abundantly  surrounded  With  fruit  trees^  in  the  bean- 
tifijl  Huertas  do'  Pucaia  and  Cavico. 

Happily^  the  river  is  free  from  crocodiles;  whieh;  in  the  upper  part 
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the  Amazons,  are  first  met  with  below  the  cataracts  of  Mayasi. 
Tbese  unwieldy  and  slothful  monsters  generally  prefer  the  more 
tcanqnil  waters.  Acceding  to  my  measurements,  the  Bio  de  Cha- 
maya,  from  the  Ford  (Paso)  de  Pucara  to  4he  place  where  it  enters 
the  Amasons  River  below  the  village  oT  Choros,  has  a  fall  (^)  of 
1668  (1778  English)  feet  in  the  short  space  of  52  English  gpograph- 
ica!  miles.  The  Grovemor  of  the  province  of  Jaen  de  Bracamoros 
assured  me.  that  letters  carried  by  this  singular  water-post  were  rarely 
eidier  wetted  or  Igst.  Soon  after  my  return  to  Europe  from  Mexico, 
I  leceiyed,  in  Paris,  letters  from  Tbmependa,.  which  had  been  sent 
in  tiie.  manner  above  described.  Several  tribes  of  wild  Indians,  liv- 
ing on  the  banks  of  the  Upper  Amazons,-  make  their  journeys  in  a 
similar  manner,  swimming  down  the  stream  sociably  in  parties.  I 
had  the  opportunity  of  seeing  in  this  manner,  in  the  bed  of  the  river, 
the  heads  of  thirty  or  forty  persons  (ment^  women,  and  children),  of 
the  tribe  or  the  Xibaros,  on  their  arrival  at  Tomependa.  The 
"Correo  que  hada"  returns  by  land  by  the  difficult  route  of  thie  Par 
ramo  del  Paredon. 

On  approaching  the  hot  climate  of  the  basin  of  the  Amazons,,  the 
eje  is  cheered  by  the  aspect  of  a  beautiful,  and  occasionally  very 
hmiiant  vegetation,  y^e  had  never  before,  not  even  in  th^  Cana- 
ries, or  on  the  hot  sea-coast,  of  Cumana  and  Caraccas,  seen  finer 
orange  trees  than  those  of  the  Huertas  de  Pucara.  *  They  were  prin- 
cipally the  sweet  orange  (Citrus  aurantium,  Bisso),  and  less 'fre- 
quently the  bitter  or  Seville  orange  (C.  vulgaris,  Bisso).  Laden 
with  many  thousands  of  their  golden  fruits,  they  attain  a  height  of 
sixty  or  sixty-four  English  feet;  and,  instead  of  rounded  tops  or 
cfown^,  have  aspiring  branches,  almost  like  a  laurel  or  bay  tree. 
Not  far  from  thence,  near  the  Ford  of  Cavico^  we  were  surprised  by 
a  very  unexpected  sight.  We  saw  a  grove  of  small  trees,.only  aboxit 
eighteen  or  nineteen  English  feet  high,  which,  instead  of  green,  had 
apparently  perfectly  red  or  ros§-colored  leaves..  It  was  a  new  spc- 
eies  of*  Bougainvillaea,  a  genus  first  established  by  the  elder  Jussieu, 
frx)m  a  Brazilian  specimen  in  Commerson's  herbarium.  The  trees 
were  almost  entirely  without  true  leaves,  as  what  we  took  for  leaves 
at  a  distance,  proved  to  be  thickly  crowded  bracteas.  The  appearance 
was  altogether  different,  Ija.  the  purity  and  freshness  df  '  "^^^ 
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from  die  autanma}  tiittB  wldah^  jbi  many,  of  our  forest  iax^  «don 
the  woods  df  ihe  ten^erate  sons  at\he  season  of  the  &11  of  the  kit 
A  sihgle  species  ofLthe  South  Aftican  fimiily  of  Proteacese,  Bhopah 
ferhigineay  descends  here  from  the  cold  heights  of  the  'Ptaaano  de 
Tamooa  to  the  hot  phiih  of  Chamaya.'  We  often  found  here  Ik 
Porlieria  hygrometrica  (belohgmg  to  the  ZygophyllesB)^  which,  by 
the.  closing  of  the  leaflets  of  its  jSnely  pinnated  foliage^  foretels  an 
impending  change  of  leather,  and. especially  the.  approach  of  rain, 
iMch  better  than  any  of  the  Mimosaeead.  It  very  rarely  deceiyed  us. 
We  found  at  Chamay^  raits  (balsas)  in  readiness  to  convey  m  to 
Tomependa,  which  we  desired  to  visit  for  the  purpose  of  determining 
the  difference  of  longitude  between  Quito  and  the  mouth  of  tk^ 
Ghinchipe  (a  determination  of  some  importance  to  the  geography 
of  South  Amen(SA,  on  account  of  an  old  observation  of  La  Cioiidft- 
mine).  (^)  We  slept  as  usual  under  the  open  sky  on  the-sandy 
shore  ^Playa  de  Guayanciii)  at  the'confluence  of  the  Eio  de  Cham- 
aya  with  the  Amacons.  The  next  day  we  embarked  on  the  latter 
river,  and  descended  it  to  theOataracts  and  Narrows  (Pongo,  in  the 
QuichUa  language,  from  puncu,  4por:or  gate)  of  Kentema,  where 
rocks  of  coarse-grained  saAdstOne  (conglomerate)  rise  like  ixm&Sj 
and  form  a  rocky  dam.  across  the  river.  I  measured  a  base  line  ra 
the  flat  and  sandy  shore,  and  found  that  at  To^nepcnda  the  after- 
vards  mighty  Kiver' of  t&e  Amazons  is  only  a  little  above  1386 
English  feet  across.  In  the  celebrated  River  Narrow  or  Pongo  of 
Manseritche,  between  Santiago  and  S^n  Borja,  in  a^mountain  ravine, 
*  where  at  some  points  the  -overhanging  rocks  and  the  canopy  of 
foliage  forbid  more  than  a  very  feeble  light  to  penetrate,  and  where 
all  the  drift-wood,  consisting  of  a  countless  number  of  trunks  of 
trees,  is  broken  and  dashed -in  pieces,  the  breadth  of  the  stream  is 
under  160  English  feet.  The  rocks  by  which  all  these  Pongos  or 
Narrows  are  formed,  undergo  giany  changes  in  the  course  of  centu- 
ries. Thus- a  part  of  the  rocks  forming  the  Pongo  do  Eentema, 
spoken  of  above',  had- been  broken  up  by  a  high  flood  a  year  beftfp 
my  journey ;  and  there  has  ever  been  preserved  among  the  inhabit- 
ants, by  tradition,  a  lively  recollection  of  the  precipitous  fall  of  the 
then  toweritig  masses  of  rock  along  the  whole  of  the  Pongo-Hifl 
event  which  took  plo^e  in  the  early  part  jof  the  eighteenth  centoiy. 
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This  fiJl^  and  ihe  consequeM  bleddng  up  of  the  channel,  arrested 
the  flow  of  the  stream;  aild  the  inhabitants  of  the  village  of  Puyaya, 
tdtnated  below  the  Pongo  de  Rentema^saw  with  alarm  the  wide 
river-bed  entirely  dry;-,but  after,  a  few  hours  the  waters  again  forced 
their  way.  Eiarthquake  movements  are  not  supposed  to  have*  occa- 
sioned this  remarkable  occurrence.  The  powerful -stream  appears  to 
boy  as  it  were,  incessantly  engaged  in  improving  its  bed ;  and  some 
idea  of  the  force  which  it  exerts  may  be  formed  from  the  circmn- 
st^nce  that,  notwithstanding  its  breadth,  it  is  sometimes  so  swolleft 
as  to  rise  more  than  26  English  feet  in  the  course  of  twenty  or  thirty 
hours.       '  .    , 

'W'e  remained  for  seventeen  days  in  the  hot  valley  of  the  Upper 
Marafion  or  Amazons.  In  order  to  pass  from  thence  to  the  shores 
of  the  Pacific,  the  Andes  have  to  be  crossed  at  the  point  where,  be- 
tween Micuipampa  and  Caxamarca  (in  6®  57'  S.  lat.  and  78°  34'  W. 
long,  from  Greenwich),  they  are  intersected,  according  to  my  obser- 
vation, by  the  magnetic  equator.  Ascending  to  a  still.higher  eleva- 
tion am(Hig  the  mountains,  the  celebrated  silver  mine^  of  Chota  are 
reached,  and  from  thence  with  a  few  interruptions  the  route  deseends 
until  the  low  grounds-  of  Peru  are  gained;  passing  intermediately 
over  the  ancient  Caxamarca,  whereTSlGr  years  ago  the  most  sangui- 
nary drama  in- the  annals  of  the"*  Spanish  Conquista  took  place,  and 
also  over  Aroma* and  Gangamarca.  Here,  as  almost  everyv^here  in 
the  Chain  of  the  Andes  and  in  the  Mexican  Mountains,  the  most 
elevated  parts  ifre  picturesquely  marked  by  tower-like  outbreaks  of 
porphyry  (often  columnar),  and  trachyte.  Masses  of  this  kind  give 
to  the  crest  of  the  mountains-  sometimes  a  cliff-like  and  precipitous^ 
and  sometimes  a  dome-shaped  character.  '  They  have  here  .broken 
through  calcareous  rocks,  which,  both  oh  this  and  on  the  northern 
ride  of  the  Equator,  are  largely  developed;  and  which,  according  .to 
Leopold  von  Buch's  researches,  belong,  to  the  cretaceous  group. 
Between  Guambos  and  Montan,  12,000  "French  (12,790  English) 
feet  abov6  the  sea,  we  found  imarine  fossils  (")  (Ammonites,  nearly 
fifteen  Englie^  inches  in  diai^eter,  tbe  large  Pectan  alatus,  oyster 
•hells.  Echini,  ,Isocardias,  and  Exogyra ,  polygona).  .  A  species  of 
Gidaris,  which,  according  to  Leopold,  von  Buch,-  cannot  be  distin- 
guished from  thatr  which  Brongniart  found  in  the  lower  part  of  the 
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duiHE  series  at -the  Perte  du  Bhonei  was  collected  by  ns,  both  at 
Tomepenck  in  ^e  basin  of  the  Amazons  and  at  Micnipainpa— sta- 
tions of  which  the  eleraldons  differ  9900  (10^551  En^irii)  feet.  In 
a  similar  manner,  in  the  Amnich  Chain  of  the  Caucasian  DaghestaD, 
die  pretaceons  beds  rise  from  the  banks  of  ihe  Sulak,  which  are 
liardlj  530  English  feet  above  the  sea,  to  a  height .  of  fdUy  9000 
(9692  English)  feet  on  the  Tschunum;.  while  on  the  summit  of  the 
Sohadagh  Mountain,  18,090  (13,95a  EngHsh)  feet  high,  the  Qstrea 
dihiviana  (Gcldf.)  and  the  same  cr€taceous  beds  are  again  fouid. 
Abich'B  excellent  observations  in  the  Caucasus  would  thus  appear 
to  have  confirmed  in  the  most  brilliant  manner  Leopold  von  Buch's 
geological  views,  on  ihe  mountain  development  of  the  cretaceous 
group. 

'l^mthe  lonely-grazing  team  of  Montan,  surrounded  by  herds  of 
laAias,  we  liscended  more  to  the  south  the  eastern  declivity  of  the 
Gprdilleras,  and  arrived  as  mght  was  ctosing  in  at  an  elevated  plain 
where  the  argentiferous  mountain  of  Gualgayoc,  the  principal  site  of 
the  celebrated  silver  niines  of  Chota,  i^orded  us  a  remarkable 
Sffectacle.  •  The  Cerro  de  Gualgayoc,  separated  by  a  deep^sleft 
Iravine  or  valley  (Quebrada)  from  the  limestone  mountain  oif  C)o^ 
molatdche,  is  an  isolated  mass  of  silicious'  rock  traversed  by  a 
multitude  of  veins  of  silver  which  often  meet  or  'intersect,  and 
terminated  to  the  north  and  west  by  a  deep  and  almost  perpen- 
diculfir-precipice*  The  highest  workings  are  1445  (1540  English) 
■  feet' above  the  floor  of  the  gallery,  the  Socabon  de^spinachi.  The 
outline  of  the  mountain  is  broken  by  numerous  tower-like  aid 
pyramidal  points;  the  summit  bears  indeed  the  name  of  "Las; 
Puntas,"  and  offers  the  most  decided  contrast  to  the  «'*  rounded  ont- 
lines"  which  the  minors  are-  accustomed  to  attribute  to  metaUiferons 
districts  generally.  "  Our  mountain,"  said  a  rich  possessor  of  mines - 
with- whom  we  had  arrived,  "stands  there  like  ^n  ienchanted  castie 
(como  si  fuese  un  castillo  encantado)."  The  Gualgayoc  reminds 
the  beholder  in  some  degree  of  a  CDn6  of  dolomite,  but  still  m6re  of 
the  seltatied  crest  of  the  Monserrat  Mountains  in  Catalonia,  which 
I  have  also  visited^  and  which  were  subsequently  described  in  » 
pleasing  a  manner  by  my  brother..  The  silver  niountain  Oualgr^) 
besides  being  perforated  \.o  *\\^  %A3Mmv\\. Vj  xsv^l^^Tindred  galleries 
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driven  in  every  direction^  presents  also  natural  openings  in  the  mass 
of  the  silicious  rock,  through  which  the  intensely  dark  blue  sky  of 
these  elevated  re^ons  is  visible  to  a  spectator  standing  at  the  foot  of 
the  mountain.'  These  openings  are  popularly  called  ^^  windows/'  ^'las 
ventanillas  de  Gualgayoc/'  Similar  ^^  windows''  were  p^ted  out 
to  us  in  the  trachytic  w^s  of  the  volcano  of  Pichincha;  and  called 
by  a  similar  name — :^^  ventanillas  de  Pichincha.''  The  strangeness 
of  the  view  presented  to  us  was  still  farther  increased  by  the  nume- 
rous smaH  sheds  and  xlwelling-houses  which  nestled  on  the  side  of  the 
fortress-Uke  mountain  wherever  a  flat  sur&ce  admitted  their  erection. 
The  miners  csaxj  down  the  ore  in  baskets^  by  very  steep  and  dan- 
gerous pathS;  ta  the  places  wh^re*  th^  i^rocess.  of  amalgamation  is 
performed. 

The  value  of  the  silver  furnished- by  the, mines  in  the- first  thirty 
years  (from.  1771  to  1802)  amounted  probably  to  considerably  i^bove 
thirty-two  millions  of 'piastres.  Notwithstanding,  the  hardness  of 
the  quartzose  rock,  the  Peruvians,  before  the  arrival  of  the  Spaniards 
(as  ancient  galleries  and  excavations  testify),  extracted  -rich  argenti- 
ferous galena  on  the  Cerro  de  la  Lin  and  on  the  Cbupiquiyacu,  and 
gold  in  Curumayo  (where  native  sulphur. is  also  f6und  in  the  quartz 
rock  as  well  as  in'  the  Brazilian  Itacolumite).  We  inhabited  n^ar 
the  mines  the  -small  mountain  town  of  Micuipampa,  which  is  11,140 
(li,873  English)  feet  above  the  level  of  ttie  sea,  and  where,  though, 
only  6°  43'  from  the  Equator,  water  freezes  in  the  house  nightly 
throughout  a  large  portion  of  the  year:  In  this  desert,  devoid  of 
vegetation,  live  three  or  four  thousand  persons,  who  are  ofeliged  to 
have  all  their  means  of  subsistence  brought  from  the  warm,  valleys, 
as  they  themselves  only  rear  some  kinds  of  kale  and  excellent  salads 
In  this  wilderness,  as  in  every  town  in  the*  high  mountains  of  Peru, 
ennui  leads  the  richer  class,  of  persons,  who  are  not  on  that  a/QQcmfit 
more  cultivated  or  more  civilized,  to  pass  their  time  in  deep  gam- 
bling: thua  wealth  quicjdy  won.  is  still  more  quickly  dissipated. 
There  is  much  that  rentjads  one  of  the  soldier  of  Pizarro's  troop, 
who,  after  the  pillage  of  the  temple  at  Cuzco,  complained  that  he 
had  lost  in  one  night  at  play  "a  great  piece  of  the  sun"  (a  gold 
plate).  I  observe^  the  thermometer  at  Jiicuipampa  at  8  in  the 
morning  1°,  and  at  noon  7°  Reaumur  (34°.2  and  47°.8  FabrenheitV 
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We  'found,  among  the  Uun-^bladeB  of,  lohhn-gnun  (peiiu^  mir  Stipa 
erioetachya),  a  beantiM  Galoeohiia  (C.«BibihoTpfoides);  wBidi'ire 
should  not  haye  expected  at  sneh  an  elevaljon. 

Not  &r  from  .the  town  of  Micoipampa,  in  %  high  phiin^  calkd 
Uanoe  or  Pampa  de  NaTar;  there  have  been  found  tlatnighoat  vn 
area  of  above  an  English  geographical  square  mile;^  immediately 
imder  the  torf^  and  as  it  were  intertwined  with  the  roots  of  the 
alpine  grasQes^  enormons  masses  ai  rich  red  silver  ore  and  threads  of 
pore  silver  (in  remolinos^  davos^  and  vefiis  manteadas).     Another 
elevated  plain  west  of  the  iHirgatorio,  near  the  Qaebrada  de  Chiqueny 
is  called  <<Choropamp&''  or  the  '<Fi^d.  of  Shells"  '{ckuruj  in  the 
Qnichna  limguage^  signifies  shells,  and  patticolarij  small  -ealabk 
kinds,  hostioH,  meocUkm).     The  name  refers  to  fossils  which  belong 
to  the  cretaceous  group^  and  which  -are  found  there  in  such  abundance 
that  they  Isarly  attracted  the  attentiou  of  the  natives.     Tins  is  the 
place  where  there  was  obtained  near  the  surface  a^xpass  of  piue  gold 
iqpun  round  with  threads  of  silver  in  the  richest  manner.     Such  an 
occurrence  shows  how  independent  many  of  the  ores  thrown  up  from 
ili9  interior  of  the  earth  into  fissures  or  veins,  are  of  the  nature  of 
the  adjacent  rbck  and  of  the  relative  age  of  the  formatiops  htckea 
through.     The  roek  of  the  Cerro  devGnalgayoc  and  of  Fuentestiana 
has  a  great  deal  of  water,  but  in  the  Purgatorio  absolute  dryness 
prevails.     I  found  to  my  astonishment  that,  notwithstanding  the 
height  of  the  strata  above  the  level  of  the  sea,  the  temperature  of 
the  last-named  mine  was  15°.8  .Reaumur  {67° A  Fahr.);  while  in 
the  neighboring  Miua.de  Guadalupe,  the  water  in  the  mine  showed 
about  9°  Reaumur  (52°. 2  .Fahr.).     As  in  the  open  air  the  thermo- 
meter only  rises  to  about  4°  Reaumur  (41®  Fahr.),  th^  miners, 
whose  toil  is  severe,  and  who  are  almost  without  clothing,  call  the 
subterranean  heat  in  the  Purgatorio  stifling. 

The  narrow  path  from  Micuipampa  to  the  aucient  city  of  the 
Incas,  Caxamarca,  is  difficult  even  for  mules.  The  name  of  the 
town  was^ginally  Cassamarcaor  Kazamarca,  t,  e.ihe  Frost  town 
(marca,- as  signifying  a  place  ^or  locality,  belongs  to  the  nerthen 
Chinchaysuyo  or  Chinchaysuyu  dialect,  wfiile  the  word  in  the  general 
'Quicfaua  language  signifies  the  stories  of  houses,  and  also  defences 
or  forts).     Ovtt  vwy  Aoy  ^oi  ^n^  <Jt  ««l  Wm%  over  a  suocession  of 
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Paramos^  where  we  were  exposed  almost  inoessantl j  to  tlie  fury  of 
the  wind  and  to  the  sharp-edged  hail  so  peculiar  to- the  jidges  of  this 
Andes.  The  height  of  the  route  above  the  level  of  the  sea-  is  gene- 
rally between  nine  and  ten  thousand  feet  (about  9600  and  10y660 
Eng.).  It  afforded  mc^  however^  the  opportunity  of  making  a  mag- 
netic observation  of  gisneral  interest;  i,  e,  the  detenQination  of  the 
point  where  the  North  &Lclination  of  the  Needle  passes  into  South 
Inclination^  or  where  the  traveller's  route  crosses  the  Magnetic 
Equator,  (")         - 

On  reaching  at  length  the  last  of  these  mountain  Wildernesses, 
the  Paramo  de  Yanaguanga^.the  traveller  looks  down  with  Increased 
pleasure  on  the  fertile  valley  of  Caxamaroa.  It  affords  a  charming^ 
prospect;'  a  small  river  winds  through  the  elevated  plain,  which  Is 
of  an  oval  fonn  and  about  six  or  seven  German  geographical  square 
miles  in  extent  (96  or  112  English  geographical  ^uare  miles). 
The  plain-resembles  that  of  Bogota :  both  Bre  probably  the  bottoms 
of  ancient  lak^s;  but  at  Caxamarca  there  is  wanting  the  myth  of  the 
wonder-workictg  Botschica  or  Idacanzas,  the  high-priest  of  Iraca, 
who  opened  for  the  waters  a  passage  through  the  rock  of  Tequen- 
dama.  Caxamarca  is  situated  300  (640  Eng.)  feet  higher  than 
Santa  F^  de  Bogota,  therefore  almost  as  high  as  the  city  of  Quito; 
but -being  sheltered  by  surrounding  mountains  it  enjoys  a  far  milder 
and  4llore  agreeable  climate.  The  soil  is  extremely  fertile,  and  the 
plain  full  of  cultivated  fields  and  gardens  traversed  by  avjenues  of 
Willows,  lai^e  flowered  red,  white,  and  yellow  varieties  of  Datura, 
Mimosas,  and  the  beautiful  Quinuar-trees  (our  Polylepsis  villosa, 
&  Rosaocea  allied  to  Alchemilla  and  Sanguisorba).^  Wheat  yields, 
on'  an  average,  in  the  Pampa  de  Caxamarca,  fifteen  to  twentyfold, 
but  the  hopes  of  a;  plentiful  harvest  are  sometimes  disappointed  by 
night  frosts,  occasioned  by  the  great  radiation  of  heat  towards  the 
unclouded  sky  through  the  dry  and  rarefied  mountain  air :  the^rosts 
are  not  felt  in  the  roofed  hou^s^ 

In^he  northern  part  of  the  plain,  small  porpbyritio  domes'break 
through  the  widely  extended  sandstone  strata,  and  probably  once 
formed  islands  in  the  ancient  lake  before  its  waters  had  flowed  off*. 
On  the  summit  of  one  of  these  dcwaes,  the  Cerro  de  Santa  Polonia, 
we  enjoyed  a  pleasing  prospect.     The  ancient  residence  of  Atuha- 
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•llpa  18  surroimded  on  iAda  side  b j  fruit  gardens  and  hj  uiigBitod 
fields  of  lucerne  (-Medioago  satiyay-  '^  campos  de  al£il&'').  CdmuiB 
ixf  Bmoke  are  seen  st  a^distanoe  rising  from  the  warm  baths  of  Pol- 
tamaxca^  which  are  still  called  Ba£os  del  Inca.  ^  I  found  Uie  tempe- 
mCore  of.  these  Bolphnr-springg  55°  2  Beanmnr  (156^.2  Fahrenhdfe). 
Atahnallpa  sp^nt  a  part  of  the  year  .at  these  baths,  where  some  slight 
remains  of  his  palace  still  sor^ve  the  devastating  rage  of  ^e.Con- 
qnistadores.  The  large  and  deep  basin  or  reservoir  in  which,  ae- 
cording  to  tradition,  one  of  the  golden  chairs  in  whidh  ti^e  Inca  ^m 
carried  had  been  sunk,  and  has  ever  since  been  songht  in  vain; 
appeared  4»  jne,  from  the  r^olarity  of  its  circular  sh^pe,'  to  h&ye 
■been  artificially  excavated  in  the  sandstone  rock  above  one  of  the 
fissures  through  which  the  springs  issue. 

Of  the  fort  and  palacQ  of  Atahuallpa  there  are  also  only  veiy 
slight  remains  in  the. town,  which  .is  now  adorned  with  some  fine 
churches.  The  destruction  of  the  ancient  buildings  has  been  accele- 
rated by  the-  devouring  thirst  of  gold  whielv  led  Inen,  befoi^  the 
dose  of  the  sixteenth  century,  in  digging  for  supposed  hidden  trea- 
sures, to  overturn,  walls  and  carelessly  to  undermine  or  weaken  the 
foundations  x>{  aU  the  houses.  ^0?he  palace  of  the  Inca  ^as.  situated 
on  %.  hiU  qf  porphyry  \^Lich  had  -K)riginally  been  hollowed  at  the 
surface,  so  that  it  surrounds  the  p]:incip3l  dwelling  almost  liiie  a 
w^  or  rampart.  Jl  state  prison  atid  a  municipal  building  (la  Casa 
del  Cabildo)  have  boen  erected  on  a  .part  of  the  xuins.  The  most 
considerable  ruins  still  visible,  but  which  are  only  from  13  to  16 
feet  high,  arc  opposite  the  convent  of  San  .Francisco;  they  coBsist, 
as  may  be  observed  in  the  hou&e  of  the  Cacique,  of  fine  cut  blocks 
of  stone  two  or  three  feet  long,  and  placed  upon  each  other"  without 
cement, -as  in  the  Inea-Pilc^  or  strong  fortress  of  Canar,  in  the 
high  land  of  Quito. 

Thero  is  a  shaft  sunk  in  the  porphyritic  rock  which  once  kd  into 
subterranean  chambers,  and  a  gallery,  said  to  extend  t6  the  other 
porjAyritic  dome  before  spoken  o^  that  of  Santa  Polonia.  Such 
arrangements  show  an  apprehension  of  the  uncertainties  of  war,  and 
the  desire  to  secure  the  means  of  escape.  The  burying  of'  treasures 
W9S  an  old  and  very  generally  prevailing  Peruvian  custom.    There 
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may  stiil  be  found  subterranean  chambers  below  many  of  the  private 
dwellings  of  Caxamarca.  *  ' 

•  We  were  shown  steps  cut  in  the  rock,  and  also  «what  is  called  the 
Inca's  foot-bath  (el^lavatorio  de  los  pies).  The  washing  of  the 
monarch's  feet  was  accompanied  bj  some  inconvenient  usages  of 
court  etiquette.  Q^^  '  Minor  buildings,  designed  according  to  tradi* 
tion  for  the  servants,  are  constructed  partly  like  the  others  of  cut 
stones",  and  provided  with  sloped  roofs,  and  partly  with  well-formed 
bricks  alternating  with^-silicious  cement  (muros"  y  obra  de  tapia). 
In  the  latter  class  of^  constructions  there  are  vaulted  rece^ses^  the 
antiquity  of  which  I  long  doilbted,  but,  as  I  now  believe,  without 
sufficient  groimds.  .  '      * ' 

In  .the  principal  building,  the  rpom  is  still  shown  in  which  the 
unhappy  Atahuallpa  was  kept  a  prisoner  for  nine  months,  Q*)  ftom. 
Novtember,.  1532,  and  there  ia  pointed  out  to  the  traveller  the,  waD 
on  which  the  captive  signified  to  what  height  he  would  fill  the  room 
-with  gold  if  set  free.  This  height  is  given  very  variously,  by  Xerez, 
in  his  "Conquista  del  Peru,*'  which  JBarcia  has  preseirved  for  us,  by 
Hernando  Pizzaro  in  his  letters,  and  by  other  writers  of  the  period. 
The  prince  said,  that  '^gold  in  bars,  plate^  and  vessels,  should  be 
heaped  up  as  high  as  he  could  reach  with  his  hand."  Xerez  assigns 
to  the  room  a  length  of  23,  and  a  breadth  of  IS  English  feet.  Gkur- 
cilasso  de  la  Vega,  who  qmtted  Peru  in  his  20th  year,  in  1660,  esti- 
mates the  value  of  the  treasure  collected  from  the  temples  of  .the 
sun  at  Cuzco,  Huaylas,  Huamachuco,  and  Pachaeamac^  up  to  the 
fateful- 29th  of  August  1555^  on  which  day  the  Inca  was  put  to 
death,-  at  3^838,000  Ducados  de  Oro.*  («)  ' 

In  the  chapel  of  the  state  prison,  to  which  I  have  before  alluded 
as' built  upon  the  ruins  of  the  Irica^s  palace,  the  stone  still  marked 
by  the  indelible  stains  of  blood  is  shown  to  the  credulous.  It. is  a 
very  thin  slab,  13  feet  long,  placed  in  front  of  the  altar,  and  has 
probably  been  taken  from  the  porphyry  or  trachyte  of  the  vicinity. 
One  is  not  permitted  to  make  any  more*  precise  examination  by 
striking  off  a  parfof  the  stone,  but  the  three  or  four  supposed  blood 
spots  appear  to  be  natural  collections  of  hornblende  or  pyroxide  in 
the  rock.  The  Licentiate  Fernando  Montesinos,  who  visited  Pern 
scarcely  a  hundred  years  after  the  taking  oi  C^iLtcwvax^  ^'^^\s.^\.'^a!&fc 
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early-period  gave  currency  to  Ae  J&ble  tbft  AtahuaUpa  jtbb  W- 
headed  in  prison^  and  that  stains  of  hlood  were  still  yiaihle  on  die 
atone  on  which  the  ezecntion  had  -taken  place.  There  ia  no  reMon 
to  doubt  the  fact^  confirmed  Iby  many  eye-witnesses^  thlit  the  Inay 
in  01^  to  avoid- being'  bnmt  ^ire^  <x>ndented'to  be  baptised,  nnder 
the  name  oC  Juan  de  Atahuallpa  by  his' fanatic  persecutor^  t^ 
Dominican  monk  Vicente  de  Yalyerde. .  He  was  put  to  death  by 
atningulation>  (el  garrote)  publicly/  and  in  the  open  air.  Another 
tradition  relates^  that  a  chapel  was  raised  over  ^e  spot  where  Ata- 
hnallpa  was  strangled;  and  that  his  body  rests  beneath  the  stone ;  in 
aaeh  ease^  however^  the  supposed  spots  Qf  blood  would  remain  unac- 
'  odimted  for.  In  reality^  however^  the  corpse  was  never  placed 
beneath  the  stone  in  question.  Aftcr«a  mass  for  Ihe  dead/  and 
aolnnn  funereal,  ntes^  at  which  the  bjEDthers^  Pizarro  were  present  in 
moummg  habits  (l)^  it  was  conveyed  first  to  the  churchyard  of  the 
convent  of  San  Franeisco>'and  afterwards  to  Quito^  Atahuallpa's 
bi^place.  ^  This  last  transfer  was  in  compliance  with  the  expressed 
wish  of  the  dying  Inca.  His  personal  enemy;  the  astute  RumiSavi 
(<^  stone^ye/'  a  name  given  from  the  disfigurement  of  one  eye  by  a 
wart;  "Tumi"  signifying  "stone/'  apd  "Saui**  "eye/'  in  the  Qai- 
chua  language),  froih.  political  motives  caused  the  \>ody  to  be  buried 
at  Quito  with  Solemn  obsequies. ' 

We  found  descendants  of  the  monj^rch,  the  family  of  the  Indian 
Cacique  Astorpilco,  dw^ing  in  Caxamarca,  among  the  melancholy 
ruins  of  ancient  departed  splendor,  and  living  in  great  poverty  and 
privation;*  but  patient  and  uncomplaining.'  Their  descent  from 
Atahuallpa  through  the  female  line  has  never  been  doubted  inCaxa- 
inarca,  but  traces  of  beard  may  perhaps  indicate  some  admixtnie  of 
Spanish  blood.  Of  the  sons  of  the  Great  (but  for  a  child  of  the  sol 
aomewhat  free  thinking)  (*^)  Huayna  Capac/  neither  of  the  two  who 
swtfyed  the  sceptre  before  the  arrival  of  the  Spani^ds,  Huascar  and 
Atahuallpa^  left  behind  them  acknowledged  sons.  Huascar  became 
the  prisoner  of  Atahuallpa  in  the  plains  of  Quipaypan^  and  was  soon 
afterwards  secretly  murdered  by  his  order.  Neither  were  there 
any  surviving  male  descendants  of  tHe  two  remaning-  brothers  of 
AtahuaUpa,  the  inaigaificatit  youth  Toparpa,  whom  Pizarro  caused  to 
be  crowned  as  Inca  m  tVe  woLWtcca.  oS.  \^^^^  "sxA  \3aA  euterpriang 
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Hanco  Gapac^  similarlj  crowned^  but  who  afterwards  rebelled  again. 
Atahoallpa  left  indeed  a  son,  whose  Christian  name  was  Don  Fran- 
dsOD  (but  who  died  very  young),  and  a  daughter,  Do&t  Angelina, 
bj  whom  Franciseo  Pizarro  (with  whom  she  led  a'  wild  and  warlike 
life)  had  a  son  whom  he  loved  fondly,  grandchild  of  the  slaughtered 
monarch.  Besides  the  fanuly  of  the  Cacique  Astorpilco,  with  whom 
I  was  acquainted  at  Caxamarca,  the  Carguraicos  and  Titu  Bu^ca- 
mayta  were  pointed  out  at  the  period  of  my  visit  as  belonging  te  the 
Inca  dynasty ;.  but  the  Buscamayta  family  has^  since  become  extinct 

The  son  of  the, Cacique  Astorp"ilco,  a  pleasing  smd  friendly  youth 
T)f  seventeen,  who  accompanied  me  over  the  ruins  of  the  .palace  of 
his  ancestoi:,  while  living  in  extreme  poverty,  had  filled  his  imagina- 
tion with  images  of  buried  splendor  and  golden  treasures  hidden 
beneath  the  masses  of  rubbish  upon  which  we  trod.  He  related  to 
me,  that  one  of  his  more  immediate  forefathers  had  bound  his  wife's ' 
eyes,  and  then  conducted  her  through  many  labyrinths  cut  in  .the 
rock  into  the  subterranean  garden  of  the  Incas.  There  she  saw, 
skil^ly  smd  elaborately  imitated,  and  formed  of  the  purest  gold, 
artificial 'trees,  with  leaves  and  fruit,  »id  birds  sitting  on  the 
branches  ]  and  there  too  was  the  much  sought  for  golden  travelling 
chair  (una  de  las  andas)  of  Atahuallpa.  The  man  commanded  his 
wife  not  to  touch  any^of  these  enchanted  richefe,  becatise  thelong^ 
foretold  period  of  the  restoration  of  the  empire  had  not  .yet  arrived, 
and. that  whoever  should- attempt,  before  that  time,  to  Appropriate 
•aught  of  them  would  die  that  very  night.  These  golden  dreams  and 
fancies  of  the  youth  were  founded  on  recollections  and  traditions  of 
former  days.  These  artificial  "'golden  gardens"  ( Jardincs  o  Huert|» 
d^  oro)  were  often  described  by  actual  eye-witnesses,  Cieza  d».Le<m 
Sanniento,  Garcilgfsso,  and  other  early  historians  of  the  Conquest. 
They  were  found  beneath  the  Temple  of  the  Sun  at  Ouzoo,  in  Caxa- 
marca,  and  in  the  pleasant  Valley  of  Yucay,  a  favorite  residence  of 
the  monarch's  family.  .Where  the  golden  Huertas  were  not  below 
ground,  living  plants  grew  by  the  sido  of  the  artificial  ones  r  among 
the  latter,  |;all  plants  and  cai^  of  maize  (mazorcas)  -are  mentioned  as 
particularly  well-executed. 

•The  morbid  confidence  with  which  the  young  Astorpilco  assured 
me  that  below  our  feet,  a  little  to  the  right  of  the  spot  on  which  I 
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Biood"^  the  moment,  there  if  as  an  artificial^  krge-flowered  Datum 
tree  (Guanto),  formed  of  gold  wire  and  gold  plates,  which  spread  its 
Jbranches  over  the  Inca's  chair,  impressed  me  deeply  but  painfofiy, 
for  it  seemed  as  if  these  illusiye  and  baseless  yisions  were  cherished 
as  consolations  in  present  sufferings.  I  asked  the  lad — ^^^  Since  you 
and  your  parents  believe  so  firmly  in  the  existence  of  this  garden, 
are  not  you  sometimes  tempted  in  your  necessities  to  dig  in  search 
t>f  treasures  so  close  at  hand  V*  The  bc^s  answer  was  so  simple, 
and  expressed  so  fully  .die  quieC  remgnation  characteristic  of  the 
a])onginal  inhabitants  of  the  country,  that  I  n^ted  it  in  Spanish  in 
myjourxial.  ^^ Such. a  desire  (tal  antojo).does  not  come  to  us; 
ikther  says  it  would  be  sinful  (quQ  fuese  pecado).  If  we  had  the 
golden  branches,  with  all  their  golden  fruits,  our  white  neighbors 
would  hate  and  injure  us.  We  have  a  small  fieldc  and  good  wheat 
(buen  trigo)."  Few  of  my  readers,  I  think,-  will  blame  me  for 
recalling  here  the  words  of  the  young  Astorpilco  and^  his  golden 
visions. 

The  belief,  so  widely  current  among  the  natives,  that  to  take  pos- 
session of  buried  treasures  which  belonged  to  the  Incas  would  be 
wrong,  and  would  incur  punishmeni  and  bring  misfortune  on  th^ 
entire  race,  is  connected  with  another  belief-  which  prevailed,  espe- 
cially in  the  16th  and  17th  centuries,  i.  e.  the  future  restoration  of 
a  kingdom,  of  the  Incas.  Every  suppressed  nationality  looks  for- 
ward to  a  day  of  change,  and  to  a  renewal  of  the  old  government. 
The  flight  of  Manco  Inca,  the  brother  of  Atahuallpa,  into  the  forests 
-of  Vilcapampa  on  the  declivity  of  the  eastern  Cordillera,  and  ^  the 
sojourn  of  Sayri  Tupac  and  Inca  Tupac  Amaru  in  those  wildernesses, 
have  Icfb  permanent  recollections.  It  was  believed  that  the  de- 
throned dynasty  had  settled  between  the  rivers  Apurimac  and  Beni, 
or  still  farther  to  the  cast  inr  Guiana.  The  myth  of  el  Dorado  and 
the  golden  city  of  Manoa,  travelling  from  the-  west  to  the  east,  in- 
creased these  dreams,  and  Kaleigh's  imagination  was  so  inflamed  by 
them,  that  he  founded  an  expedition  on  the  hope  of  "  conquering 
Uhe  imperial  and  golden  city,'  placing  in  it  a  garrison  of  three  or 
four  thousand  English,  and  levying  from  the  ^  Emperor  of  Guiana/ 
a  descendant  of  Iluaiia  Capac,  and  who  holds  his  court .  with  the 
same  magnifeeiice,  an  a\m.\x»X.  UW^mX,^  ^1  £EQO^OOO  sterling,  as  the 
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price  of  his  promised  restoration  to  tke  thrOne  in  Cuzco  and  Cax*- 
mafl».'^  Wherevefthe  Peruvian. Quichua  language  has  extended, 
BOQie  traces  of  such  expectations  of- the  return  of  the  Incas  sove- 
reignty continue -(*'')  to  exist  in  the 'minds  of  nlany  among  those'of 
the  natives- who  are  possessed  of  ;some  knowledge  of  4;he  history  pf 
their  country.  '         - 

We  remained  for  five  days  in  the  town  of  the  Inca  Atahuallpa,' 
which  at  that  time  scarcely  reckoned  seven  or  eight  thousand  inhabi- 
t^ts.  Our  departure  was  delayed  by  the  number  of  iniiles  which  ■ 
were  required  for  the  conveyance  of  our  collections,  and  by  the 
necessity  of  making  a  careftil  choice  of  the -guides  who  were  to. con- 
duct us  across  the -chain-  of  the  Andes  to  the  entrance  of  the  long 
but  narrow  Peruvian  sandy  desert  (Desierto  de  Seclmra).  Tiie  pass- 
age over  the  Cordillera  is  "^roln  n6rth-east  to  south-west.  Immedi- 
ately after  Quitting  the  plain  of  Caxamarca,  on  'ascending  a  lieigh't 
of  scarcely  §61)0^  (I0,2S0  English)  feet,  the  traveller  is  struok  with 
the  sight  of  two .  grotesquely  shaped  porphyi-itic  summits/Aroma 
and  Cunturcaga  (a  favorite  haunt  of  the  powerful  vuHurc  which  we 
CQmmonly.  call  Condor;  kaccay  in  the  Quichua  language,  signifies 
**  the  rock").  .  These  summits  consisted  of  fiv.c^  5ix,  or'  sGven-siddd 
columns,  37  to  42  English  feet  high,  and  some  of  tUeui-  joiuted. 
The  Cerro  Aroma  ia  particularly  picturesque.  By  the  distribution 
of  its. often  converging  series  of  colimms  plj^ced  oue- above  another, 
it  resenibles  a  two-storied  building,  which,  morepvei-,  is  surmounted 
by 'a  dome  or  cupola  of  non-columnar  rock..  Such  oj.itbursts  of  por- 
^yry  and  trachyte  are^  as  J  have  ^before  renjarked,  characteristic  of 
the  high  crests  of  the  Cordilleras,  to  which  they  impart  a  physiog- 
nonay  quite  distinct  from  that  preseufed  by  the  Swiss  Alps,  the 
Pyrenees,'  and  'the  Siberian  Aftai. 

From  Cunturcaga  and  Aroina. we  descended  by  a  zig-zag  course  a 
steep  rocky  declivity  of-^^OO  English  feet'into  the  decp-cfcft  valley 
of  the  Magdalena,  the  bottom  of  which  is  still  4*260  English  feet 
above  the  level  of  the  sea.  '•  A  few  ^wretched  huts^  suirouhded  by 
the  same  wool. or  cotton-trees  (Bombax  discolor)  which  wc  had  first 
seen  on  the  banks  of  the  Amazons,  were  called  an  Indian  village.' 
The  scanty  vegetation  of  the  Valley  bears  some  i*eseniblancc  Uy  that 
of  the' province  of  Jaen  de  Bfacamoros,  Wt  \?e  voS's^'a^^  'Ct^'i  \^^  ^^<v^^^ 
37 
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of  Bougjunvillkia^  This  yalky  is  one  of  the  deepest  with  whi^I 
am  acquainted  in  the  chain  of  the  Andes:  it  id  a  tnie  trsnTOse 
TflUey  directed,  from  eiast  ta  west,  deeply  deft,  and  hemmed  in  on  the 
two  sided  by  the  Altos  de  Aroma  and  Guangamarca.  ,  In  this  val- 
ley recommences  the  same  quartz  formation  which  we  had  observed 
in  the  Patramo  jjc  Yanaguanga,  between  Mieuipampa  and  Gaxamana, 
at  an  elevation  of  11^720  English  feet,  %nd  whicH,  on  the  western 
dedivity  of  the  Cordillera^  attains  a  thickness  of  several  thousand 
fee^  and  was  long  an  ehigma  to  me.  Since  yon  Buch  has  shown  us' 
that  the  cretaceqos  group  13  also  widely  extended  in  the  highest 
pbfins  of  the  Andes,  on  either  side  of  the. Isthmus  of  Panama^  the 
quartz  formation  which  wd  are  new  considermg,  which  has  perhaps 
been  altered  in  its'tezture'  by  the  action  of  volcanip  forces,  may  be 
•-eonsidered  to  belong  to  the  Quadersandstein,  intermediate.between  the 
upper  part  of  the  chalk  series  and  .thq  Gault  and  Greensand.  Qb 
quitthig  the  mild  temperature  of  the  Magdalena'  YaDoy,  we  had  to 
ascdid  again  for  three  houris*  the  mountain  wall  of  5120  Jlnglish 
feet,  opposite  to  the  porphyritie  group  of  the  AJto  do  Aroma.  «The 
change  of  climate  in  so  doing  was  the  more  sensible,  as  we  were  often 
enveloped^  \xl  the  course  of  thp  asoont,  in  a  cold  fog, 

•The  longing  desire  whfch  .wo  felt  to  enjoy  once  more' the  open 
view  of  the  sea,  after  eighteen  months'  constant  sojourn  in  the  ever- 
restricted  range  of  the  interior  of  the  mountains,  had  ^een.  Beight- 
ened  by  repeated  disappointments.     In  looking  from  the  summit 

of  the  volcano  of  Pichincha,  over  the  deiige  forests  of  the  Provincia 

•  •  • 

de  las  Esmeraldas,  no  sea  horizon  can  be  clearly  distinguished,  by 
reason  of  the  too  great  distance  of  the  coast  and  height  of  the 
station  :  it  is  like  looking  down  from  an  airrballbon  into  vacancy. 
One  divines,  but  one  does  not  distinguish.      Subsequently,  when 

between  Loxa  and  Guancabamba  We  reached  the  Paramo  de  Gua- 

•  .  ••    • 

mini,  where  there  are  several  ruined  buildings* of  the  times  of  the 
Incaa,  and  from  whence  the  mule-drivers  had  confidently  assured  us 
that  we  should  see  beyond  the  plain,  beyond  the  low  districts  of 
Piora  and  Lambajeque,  the  sea-  itself  which  we  so  much  desired  to 
behold,  a  thick  mist  covered  both  the  plain  and.  the  distant  sea- 
/shore.     We  saw  only  vmou^Xy  ^^^^^.Taas>'$.^^  ^1  x^V.  alternately 
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rise  like  islands  above  the  .waving  sea  of  mist,  and  again  disappear^ 
as  had  been-  the  case  in  our  view  from  the  Peftk  of  Teneriffe.  We 
were  exposed  to*  almost  the  same  disappointment  In  our  mibsequtent 
transit  over  the  Pass  of  Guangamarca,  at  the  time  of  which  I  fuh 
now  speakiBj^.  -As  we  toiled  up  thet  mighty  mountain  side,  with  our 
expectations  continually  on  the  stretchy  our  guidesy  who  were  not 
perfectly  acquainted  with  the  road,  repeatedly  promised  us  that'  at 
the  end  of  iiie  hour's  marcd  which  was  nearly  concluded,,  our  hopeg 
would  be  realized.  The  stratum*  of  nust  which  enveloped  ^U£r  ap- 
peared occasionally  to  be  about  to'  disperse,  but  at  such  moments 
our  field  of  view,  was  again  restricted  by  intervening  heights. 

The  desire-which  we  feel  to  behold  certain  objects  do^  not  depend 
solely  on  their  grandeur,  their  beauty,  or  their  importance ;  -it  is 
interwoven  in  each  individual  with  many  accidental  impressions  of 
his  youth,  with  early  predilection  for  particf^ar  occupations,  with  ail: 
aitMshme'nt  to  the  remote  and  distant,  and  with  the  love  of  an  active 
and  varied*  life.     The  previous  improbability  of  the  fulfilment  rf  a 
wish  gives  besides  to  its  reaBzation  a  peculiar  kind  of  charm.     IUhe 
traveller  enjoys  by  ^ticipation  the  first  sight  of  the  constellation*  of 
the  Cross,  and  of  the  MageUafhic  clouds  circling  voxmi  t£e  Southern 
Pole — of  the  snow  of  the*Chimborazo,  and  the-  column  of  siboke 
ascending  from  the  volcano  of  Quito— of  the  first  grove  of  tree-fems; 
and  of  the  Pacific  Ocean.     The  days  on  which  .such  wishes  are 
realized  form  epoishs  in  life,  and*  produce  tnefiaceable  impressions ; 
exciting  feelings  of  which  the  vividness  seeks  not  justification  by  pro- 
cesses of  rciasBning.     With  the  longing  which  I  felt  for  the  first 
viiew  of  the  Pacific  from  the  crests  of  the  Andes,  there  'mingled  the*" 
interest  with  which  \  had  listened  as  a  boy  to  the  B^rative  of  the 
advj&ntureus  expedition  of  Vasco  Nunez  de  Balboa,  (^)  the  fortunate 
man  who,  (followed  by  Francisco  Pizarro)  first  among  Europeans 
beheld*from  the  heights  of  Quarequa,  on  the  Isthmus  of  Panama,  the 
eastern  part  of  the  Pacific  Ocean — ^the  "  South  Sea.''  *   The  reedy 
shores  c^  the  Caspian  at  tiie  place  where  I  first  saw  them,  i.  e.  from 
the  Delta*  formed  by  the  mouths  of  the  Volga,  cannot  certainly  be 
called  picturesque]}  yet  I  viewed  them  with  a  gratification  heightened 
almost  into  delight  hy  the  particular  -  interest  and  pleasure  .with 
which/ in  early  childhood,  I  had  looked  at  the  shape  of  this  Asiatic 


id  an  onmnps.  Thatnlitck  is  thui  escitod  in  m  (■")  bj  eliililiih 
mioa&yOi  hy  accidental  circnmstaiiBes  in  life,  taJces  at  a.  1at«T 
•tt  gmver  Erection,  and  ofteji  becomes  a  motive  for  seicntifc 
^  and  diitaut  enterprises. 

Hub  tftct  m'loy  unduiatJong  of  tlie  groiaid,  cm  the  Bainiuit  of 

Meep  mouulain  ridge,  we  final]}' j«ached  th&  highest  point,  the 

de,  GuangamarcA,  the  hca^'ena,  which  hnd  loDg  been  veilcil, 

D»  niddenly  clear  :  a  sbarp  nest  iriiid  dispersed-  the  mist,  asi 

ieep'Uue  of  the  sky  in  the  thin  mountain  nir  appeared  betweia 

iw  lines   of  the  hij^est  ciiroas  Tlouds.     The  vhole  of  the 

im  deeljvity  of  the  Cordillera  by  Chorilloa  and  Cascas,  covered 

Luge-U.x-k-  of  qiwrt/,  13  tolj  Eiigli,L  ft-ct  long,  and  the 

Mil'  of  Chal&  Bud  Moliuusi  |ui,far  tui  ^tt  sea-^ore  near  l^nxilli^ 

beneath  our  eyes-  iir  astonisMng  appaceDt  pii^ziinity.     We  mw 

fgir  the  &Btf  time  th&Paci^o  Ocean  iteeif;  sad  we  saw  itcletri;^ 

dng  ^ng  the  line  <^  the  ^bore  a  ki^  mass  jrom  which  Htf  , 

It  Aoae  reflected;  and  riuqg  in  ita  immensity  to  the  yreU-defiatd; 

longer  merely  cenj'ectnred'  luauon.     Tiw  joy  it  inspired;  and 

TiO^  was  Tividly  shared  t>y  iqy  companioua  Bonplaad  and  Gtikt 

IContn&r,  made  us  forget  to  Opea  the  harometer  until, we  hul 

qmtted*  the  Alia  de.  Quaogamarca.     From  our  ineasurenient  taken 

soon  after,'  .but  somewhat  lower  down,  at  an  isblated  cattle-farm 

ealled  the  Hato  de  Gu^ngamarca,  the  p«int  from  which  we  first  saV 

the  sea  would  be  only  somewhere  hetvecii  9SS0  aud  9600  £ugM 

feet  above  the  level  of  the  sea. 

'  ■The  view  of  the  Pacific  waa  peculiarly  impressive  to  one  *ho  Uke  - 
myself  owed  a  port  of  the  formation  "of  his-mind  and  character,  snil 
many  of  the  directions  whicb  his  wishes  had  assumed,  to  intercourse 
wiA  one  of  the  companions  of  Coot-  My  schemes  of  travel  nere 
oarly  made  known,  in  their  leading  outlines  at  least,  to-  George 
Porster,  when  I  enjoyed  the  advantage  of  making  my  first  visit 
to  England  under  Ids  gnidance,  more  than  half  4  ceatury  ago. 
FoTBter'a  charming  descriptions  of  Otabeite  had  awakened  through- 
out  Northern  Europe  a  general  interest  (mised,  I  might  almost  say, 
with  romantic  longings)  for  the  Islands  of  the  P&cific,  which  bad  at 
that  time  been  seen  by  very  few  Europeans.  I  too  cherished,  at  the 
time  of  which  Iwi  ft'^eakm^,  &ieV<s^^i?-«ioti  landing  on  then; 
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for  the  object  of  my  visit  to  Lima  was  twofold — to  observe  the 
transit  of  Mercury  over  the  solar  disk^  and  to  fulfil  an  engageipent 
made  with  Captain  Baudin  before  I  left  Paris^  to  join  him  in  a 
voyage  of  cireumnavigation  which  was  to  take  place  as  soon  iid  th^ 
Government  of  the  French  Republic,  could'  furnish  -the  requisi^te 
funds.  ^ 

Whilst  we  were  in  the  Antilles,  North  American  newsp^per^ 
announced  that  the  two  Corvettes,  Le  G^ographe  and  Le^Natur^te, 
would  sail  round  Cape  Horn  and  touch  at  Callao  de  Lima.    X)h 
receiving  this  intelligence  at  Ho^vana,  where  I  tiien  was,  aiffcer  having 
completed  my' Orinoco  journey,!  relinquished  toy  original  plan  of 
going  through  Mexico  to  tEe  Phili{^ines,  and  hastened  to- engage  a 
vessel  to  convey  me  from  the  Island  of.  Cuba  to  Cartagena  de  Lidias. 
Baudin's  Expedition,  however,  took  quite  a  different  route  from  that 
which  was' announced  and  expected;  instead  of  sailing  round  Cape 
Horn,*  as  had  been  designed  when  it  had  been,  intended  that  Bon- 
pland  and  myself  should  form  part  of  it,  it  sailed  round  the  Capo  of 
G<x)d  Hope.     One  of  the  .two  objects  of  mj  Peruvian  journey  and 
of  our-^ast  passage  over  the  Chain  of  the  Andes'failed^  but  on  ther 
other  hand  I  had,  at  the  critical  moment,  the  n^  good  fortune  of  a 
perfectly  clfear  day,  during  a  very  unfavorable  season  of  iiie  y6ar, 
on  the  misty  coast  of  Low  Peru:    1  observed  tiie  passage  of  Mer- 
•ury  over  'the  Sun/at  Callao,  an  observation  wluchr  has  become -of 
i^me  importance  liowqxds  the  exact  determination  of  the  longitnde 
^pf  Lima,  {^)  and  of  all  the  south-weslpm  part  of  the  New  Conti- 
nent.    Thus,- in  the  intricate  relations  and  graver  circumstances  of 
life,  there  may  often  be  found  associated  with  disappointment,  a  g$rm 
of  conpensation.  »  .     .    .  ' 
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.      ANNOTATIONS  AND  ADDITIONS. 

(*)-p.  413u — ".  On  the  ridge  of  the  Chain  of  dve  Andes  or  4^nti^* 

•Jbe  Inca  Gurcilasso,  i^^owas  well  axM)u&iiited  with-  the  langoage 
of  bis-  oountrj,  and  was  fojid  of  dwelling  on  el^ymologieS;  always 
oalla  the  Chain  of  \he  Andes  las  Montanas  de  los  Antis.  He  says 
positively^  that  ^he  great  Mountain  chain  east  of  Cuzco  derived  its 
name  from  the  tribe  of  the  Antis^  and  the  Province,  of  Anti^  which 
Ui jto  .the  easis of  the  CtKpital  of  the-Incas.  The  Quaternary  divi- 
sioBiof  the-Pesuvian  Empire  according  to  the  four  quarters,  of  tlie 
heavens^  reckoned  firom  Cuzco^  borrowed  itd  terminology,  not  from  the 
very  circumstanti^  words  tahen  which  signify  East^  West,  North,  aod 
South  in  the  Quichua  language  (intiplluscinanp^;  intip  yauounan- 
pata,  intip  chaututa  chayananpata*,  intip  chaupunchatu  chayanan- 
pata) ;  *but  from  the  .names  of  the  ProVinc^^.  and  of  the  tribes  or 
races  (Provincias  llamadas^Anti,  Cunti,  Chincha  y'Colla),  which  are 
east,  west,  ^orth,  and  south' of  the  Centre  of  Are  Empire^the,city  of 
Cuzco).  ^he  four  parts  of  the  Inca-theocraey  are  called  accordingly 
Antisuyu,  Cuntisuyu;.Chinchasuyu,  and  CoUasuyu.  The  word fiuyti . 
signifies  "  strip,' ''and -also  "part."  Notwithstanding  the  great  dis- 
tance, Quito,  b^lotlged  to  Chinehasuyu;  and  in  proportion  as  by  their 
religious  wars  thejncas  extended  still-  more  widely  the  prevalence 
of  their  faith,  their  language,  and  their  absolute  form  of  govern- 
ment, these  Suyus  also  acquired  larger  and  unequally  increased 
dimensions.  Thus  the  names  of  provinces  came  to  be  used  to  ex- 
press the  different -quarters  of  the  heavens;  "  Nombrar  aquellos  Par- 
tidos  era  lo.  mismo,,"  says  Garcilasso,  que  decir  al  Orient^,  '6  al 
Poniente."  The  Snow  Chain  of  the  Antis  was  thus  looked  upon  aa 
an  east  chain.  "  La  Provincia  Anti  da  nomb^e  &  las  Montafias  de 
los  Antis.  Llamaron  la  parte  &  del  Oriente'  Antisuyu,  por  la  qual 
tambien  llaman  Anti  ^  toda  aquella  gran  Cordillera  de  Sierra  Nevadi^ 
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que  put  rf  Oriente  del  Peni,por  dar  ^  cntondor,  que  MtA  at 
QneAt^**  .(Gommentario^  Reales,  p.  i.  pp.  4Y  itnd  112*i.)  tAU^r 
initenjunre  tried  to  deduce,  the  name  of  the  (Imin  of  tho  AuiinN 
bank' **mtii/'  yrhich  signifies  ^^ copper/'  in  the  Quirhua  lAn|i(Uii|i;D. 
'This  mebJ  was  indeed  of  the -greatest  importnnoo  to  a  nation  whoM 
.UxAb  and  cutting  instruments  were  mAdo  hot  of  iron  btH  of  nop|Hir 
inixed  witli  tih^  but  the  name  of  the  ''  Ooppor  MountninH*'  tmn 
budlj'haye  heea  extended  to.  ,90  grout,  a  ohuin ;  and  biifiidfiH,  tm 
Professor  Buschmkni^teiy  justly  rcuiurkH,  the  wi)f(i  anta  n'inWiM  iln 
.terming  a  when  i^akin^  part  of  a  compound  word  :  nnfttf  f'ohm  y 
antamarca  Provincia  de  Cobre.  Moroovor;  the  forni  and  ounipoMt- 
tion.of  words' in  the  ancient  Peruvian  language  ant  ho  Nitnpio  that 
there  can  be  no  question  ef  the  passage  of  an  /i  Inia  an  t  /  and  tJitm 
"anta"  (copper)  and  "  Anti  or  Ante*'  (meanings  w*  dlfftionarltM  of 
the  counjiry  e:fplain;  ^^la  tierra  do  Ion  AtidoN,  0)  Indio  bombrct  dit 
k>a  Andesy  la  Sierra  de  los  Andes/^  t.  /;.  ilw  (KiUntrj  of  tho  Aiid«M| 
-an'inl^kbitant  of  the  Andes^  or  the  chain  of  tnrnjntalnM  ihmntmlitm) 
are  and  must  cont^lue  two  wlioUy  dificrout  nttd  difiiltifit  wordft* 
There  are  no  means  of  interpreting  the  projxtr  name  rAriii;  hy  wnh 
necking  it  with  any  signification  ok  idea;  if  hhhU  (unituwiUi^  tmlni,  \i 
Js,buried*in  the  oWurity  of  the  poHt.  Other  Cji)m[Hm\Um  of  Antl| 
besides  the  above-mentioned  Antiituyu;  are  ^'  Anionina"  (iho  nailvo 
inhabitant  of  the  Andes)  and  Anteuuccuy  or  Antion<M'oy  (^ickrutii 
of  the  Andes^  mal  de  los  Andoi)  pcsti&ro). 

0  p-  4ik— "  TM  CmnUsg  of  (Jhimhm:* 

She  was  .the  wife  of  the  Viceroy  Don  Geronimo  Komandex  do 
Cabrdra^^BobadillayMendoza,  Conde  de  Chiuchon,  who  uilniinrnterod 
the  goyemment  of  Peru  from  1629  to  1 0$51).  Tlie  cure  of  the  Vice- 
Queen  falls  in  the  year  1038.  A  tradition  which  han  obtainiMl  cur- 
rency in  ^ain^  but  which  I  have'  heard  much  c^)mbat<;d  at  I^oxa, 
namea  a  Corregidor  del  Cabildo  de  Loxa,  Juan  JxifKiz  de  (yanixareif; 
as  the  person  by  whom  the  Quina-bark  was  first  bniught  tf>  Jiima 
and  generally  recommended  as  -a  remedy,  I  have  heard  it  asflorted 
in  Loxa,  that  the  beneficial  virtues  of  the  tree  were  known  long  be- 
fore in  the  mountains,  though  not  generally.  Immediately  after  my 
return  to  Eurojje,  I  expressed  the  doubts  I  felt  a«  to  th<*  discovery 


rLATSkV  or  OAXAHAKCA. 

II,        ie  by  the  natiyes  of  tie  conatry  round  Loss,  siiw    1 

he  present  day  tbe  Indian's  of  the  neiglibormg  Tolleja, 

'  B  intermittent  fcvera  are  very  prevalent,  shvn  the  oae  of  IwA. 

aftara  my  memoir,  ontided  "  fiber  die  C-hinawaldcr,"-  in  the 

m  Mfpitin  Aer  Gresellschaft  naturforschender  Freande,"  zn  Berlin, 

h^.  i.  1807,  B.  59.)     The  story  of  the  niitives  having  learnt  the 

nea  of  the  Cinchona  from  the  lions,  who  "  cure  themselves  of  in- 

Bttent  ievora  by  gnawing  thfi  bark  of  the  China  for-Quins) 

f" — (Hist,  de  I'Aead.  des  Sciences,  annfe  1738,  Puris,  17#, 

&3) — appears  to  bo  entirely  of  Enropean  origin,  and  nothing 

t  taionkifih  fable.     Nothing  is  known  in  the  Now  Continent  of 

'Lion's  fever,-"  for  -the  large  so-called  American  Lion  (Felis 

ICH'),  and  the  twtii  noantun  Li«n  (Pans),  wbone  footmaita  I 

«seea  on  die'sDov,  am  n^verHamed  and  msde  &&  gnI)jeolfli)f 

erratioD;  nor' are  the  diftreat  epedtaof  FeBbte  in  ta&er  ooa- 

mt  aoonstdibedtogna:ir  tbe  bvk  of  trees.  TbeiUHnettf  Comitaa^ 

#der.(PnlTia  Gemitissse),  oooaidoned  by  the  remedy  having  Iteat 

(ribald  bylbe  Gonntesi  of.  Ohinchon,  was  sfberwarda  olnuiged 

w  tliat  of  Cardinal's  or  Jesnif  s  -powderj  beoanse  Cardinal  de  Lago, 

Ihioearater-General  of  tlie  .order  <J  the  Jesaits,  spread  the  hwir- 

kdge  of  this  valuable  remedy  daring  a  journey  dirongh-  FnniM, 

atid  recommended  it  to  Cardinal  Mazarin  the'  more  orgently,  as  the 

brethren  of  the  ord'er  were  beginning  to  prosecute  a  lucrative  trade 

in  South  American  Quina-bark,  which  they  obtiuned  through  their 

missionaries.     It  is  hardly  neoessary  to  remark  that,  in  the  long 

controversy  which  ensued  respecting  the  good  or  bad  effects  of  the 

fever  bark,  the  Protestant  -phy«eian3  sometiiiieB  permitl«d  thMi- 

selves  to  be  influenced  by  religious  intolerance  and  dislike  of  the 

Jesuits. 

f^)y.'i\b.r~"Apoeeueos^Mulalo." 

Bespectdug  Uiese  aposentos  (_dwQllinga,  Jnns,  in-th^.Quiohhalaot 

guage  tdmpu,  tthenoe  the  Spanish  form  btmbo),  compar»  Cief*, 

Chronica  del  Peru.  cap.  .41  (.ed.  de  1554,  p.  108)  and  my  Vnes  des 

Cordill^res,  PI.  xsiv. 
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(*)  p.  fl6.— "  The  fortress  of  (he  Cqnar'\ 

Is  sifeated  not  far  from  Turche,  at  an  elevation  of  9984  ^0,640  ' 
lEiDglidh)  feet.  *I  have  given  a  drawing  of  it  in  the  Vues  des  Cor- 
jdill^res;  PI.  xvii.  (compare  akp  Cie§a,  cap.  44,  p.  i.  p.-120).  Not 
"far  from  t^e  Fprtaleza  del  Canar,  in  the  celebrated  ravine  of  the 
Sun,  Intir6ruaycu  (in  the.  Quichua  or  Quechhua  language,  huai/cco), 
is  the  rock' on  which  the  jaatiyes  think  they  see  a  representatitan  of 
Jihe  Sun,  and  of  an  enigmatical  sort  of  bank  or  bench,  whix^h  is  called 
Inga-Chungana  {Incachuacana),  the  Inca's  play.  I  have  drawn 
bqth.     See  Vu6»  des  Cordili^res,  PI.  xviii.  «nd  xix. 

(*)  p,  416. — ^  Artificial  roadsj  comred  with  cemented  graveV^ 

Compare  Velasco,  Historia  de  Quito/ 1844,  t.  i.  p.  126-128,  and 
Prescett,  Hist,  of  the  Conquest  of  Peru,  voL  i-'  p.  157. 

{^)   p.  417.^"  Where  the  road  was- interrupted  hy  flights  of  step^.*^ 

■  Compare  Pedro  Sancho  in  Ramusio,  vol.  iii.  fol.  404,  and  Ex- 
tracts'' from  Manuscript"  Letters  of  Hernando  Pizarro,  empldyed  by 
the  great  historical  writernow  living  at  Boston;  Prescott,.vol.  i.  p. 
444.  "  El  camino  de  las  sierras  es  cosa  de  ver,  porque  en  verdad 
en  tierra  tan  fragosa  en  la  crlstiandad  no  se  ban  visto  tan  hermosos 
caminos,  toda  la  mayor  parte  de  tsalzada.'' 


V  , 


'  (7),  p.  418. — "  Greeks  and-Eomajis  show  these  contrasts^*' 

« If,"  says  Strabo  (lib.  v.  p.  235,  Casaub),  "  the  Greeks,  in 
building  their  cities,  sought  for  a  happy  result  by  aiming  especially 
at  beauty  and  solidity,  the  Romans  on  the  other  hand  have  rjBgarded 
particularly,  objects  Which  the  Greeks  left  unthought  of; — stone 
pavements  in  the  streets;  aqueducts  bringing  to  the  city  abundant 
supplies  of  w^r;  and  provisions  for  drainage  so  as  to  wash  -away 
and  carry  to  the  Tiber  all  uncleanliness.  They  also  paved  the  ro^tds 
through  the  country,  so  that  wagons  may  transport  with  ease  th& 
goods  brought  by  trading  ships." .  «         : 

'    .    (f)  p.  419.-T-"  XTie  messenger  of  the  deiiy  Mmteregueteha.'' 
The  civilization  6f  ancient  Mexico  (the  Aztec  land  of  Anahuac'i^ 
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and  diatof  the  Peravian  theocracy  or  empire  of  the  Incas,  the  Chit 
dren  of  the  Sun,  have  so  engrossed  attention  m  Eorope,  that  a  thiid  1] 
poioit  of  comparative.light'aBd  of  downing  civilization,  wl^ch  existed 
smong  the  nations  inhatn^Bg  the  inountains  of  New  Granada, -wtf 
long  almost  entirely  overlooked.  I  have  touched  on  jthis  iBulnect  i| 
some  detail  in  the  Yue'  des  CordiU&res  et  Honumens  des  Penphp 
Indigenes  de  rAm6rique'(ed.  in  8vo.)*t.  ii.  p.  220—267.  ^  The  form 
of  ih^  government  of  theMuyscas  of  New  Grranada  reminds  U8.rf 
the  ookistitution  of  Japan  and  the  relation  of  tihe  Secular  Rqler 
(Kubo  or  See^n,  at  Jeddo)  to  the  ^acred  personage/  the  Daiii,  at 
M^ako.  When  Ooncalo  Ximenez  de  Quesada.advwiced  to  tl)e  higli 
table  land  of  Bogota  (Bacata,  %,  e,  the  exfremity  of  the  cultivate 
fields,  probably  from  the  proximity  of.  the  mowitaiiv  w^l),  he  found 
there  three  powers  or-  authorities  respecting  who&e  reciprocal  rela- 
tions and  subordination  there  remains  some  uncertainty.  The  spi- 
ritual chief,  who  was  appointed  by  election,  was  the  high^nest  of 
Iraca  or  Sogamoso  (Sugamuti,  the  place  -of  the'  diisappearance  of 
Nemterequeteba)  s  the  seeular  rulers-  or  princes  <w^  the  Zake 
.(Zaque  of  Bunsa  or  Tunja)j  and  the  %pa  of  Funza.  ^In  the  feudal 
'oonstitution,'the  last-named  prince  appears  to  have  been  qriginallj 
subordinate  to  the  ^ake.  ^ 

■"    The  Muyscas  had  a  regular  mode  of  computing  time,  with  inter- 
calation for  amending  the  luntir  year:  they  used  small  circular  plates 
of  gold,  cast  of  equal  diameter,  as  money  (any  traces  of  which  among 
tfte  highly  civilized  ancient  Egyptians  have  been  sought  in  vain), 
and  they  had  temples  of  the  Sua  with  stone  columns,  remains  of 
which  have  very  recently  been  discovered  in  the  Valley, of  Leiva. 
(Joaquin  Acoata,  Compendio  historico  •  del  Descubrimiento  de-  la 
Nueva  Granada,  1848,  pp.  188,  196,  206,  and  208  5  JSulletin  de  la 
Soci^t^  de  Gr^ograjihie  de  Paris,  1847,  p.  114.)     The  tribe  orr^ce 
of  the  Muyscas  ought,  properly  speaking,  to  be  always  denoted  by 
thq  name  of  Chibchas;  as  Muysca,  in  the  Chibcha  language,  signifies 
merely  '^  men,"  "people."    The  origin  and  elements  of  &e  civiHia- 
tion  introduced  are  attributed  to  two  mystical  forms,  Bochica  (Bots- 
chica)  and  Nemterequeteba,  which  are  often  confounded  together. 
The  first  of  these  is  i^tiU  more  mythical  than  the  second;  for  it  was. 
only  Botschica  wUo  ^w^  xe^x^^  ^&  ^vd^v^^aud  made  almost  equal 
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*to  lihe  Son  itself.    His  &ir  companion  Chia  or  Hujthaca  oocasionect 
Ivjr  her  magical  arts  the  oyerflowing  of  the  yalley  of  Bogota,  and  for 
00  doing  was  hanished  by  Botschica  from  the  earth,  and  made  to 
TeYolye  round  it  for  thd  first'  time,  as  the  moon.    Botschica  stmck 
the  rock  of-  Teqnendama,  and  gave  a  passage  for  the  waters  to  flow 
off  near  the  field  of  the  Giants  .(Campo  de  Gigantes),  in  which  the 
boBes  of  elephant-13:e  mastodons  lie  buried,  at  an  elevation  -of  8250 
(8792  Engl.)  feet  above  the  level  of  the  seaw     Captain  Cochrane 
(Journal  of  a  Besddence  in  Colombi^^  1^25,  voLii.  p.  390),  and 
Mr.  John  Banking  (Historical  Besearohes  on  the  Conquest  of  Peru, 
1827,  p.  S97),  stat^  thatUnim'als  of  this  species  are  still  living  in 
the  Andes,  and  shed  their  teeth !     Nemterequeteba,  also  called 
Chinzapogua  (opviado  de  Dios),  is  a  human  person,  a  bearded  man, 
who  came  from  the  East,  from  Pasca,  and  disappeared  at  Sogamoso. 
The  foundation  of  the  sanctuary  of  Ii^aca  is  sometimes  ascribed  to 
him  and  sometimes  to  Botschica,  and,  as  the  latter  is  said  to  have 
borne  also  the  name  of  Nemqueteba^  the  confusion  between  the  two, 
on  ground  so  unbistoric,  is  easily  accounted  for.  ^ 
.    "My  old.  friend 'Cc^onel  Acosta,  in  his 'instructive  work,  entitled 
Cqmpendio  de  1^  Hist,  de  la  Nueva  Granada,  p.  185,  endeavors -to 
prove,  by  means  of  the  Chibcha  language,  that  "potatoes  (Solanum 
tuberosum)  bear  at  Usm^  the  native  non-Peruvian  name  of  Yomi, 
and  were  found  by  Quesada  already  cultivated  in  the  "province  of 
Velez  as  early  as  1537,  a  period  when  their  introduction  from  Chili, 
Peru,  and  Quito,  would  SQem  improbable,  and  therefore  that  the  plant 
may  be  regarded  a^  a  native  of*  New  Granada.''     I  would  remark, 
however^-  that  the  Peruvian  invasion  and  complete  possesion  of 
Quito  took  place  before  1525,  the  year  of  the  death  of  the  Inca 
Huayna  Capac. .  The  southern  provinces  qi  Quito  even  fell  under 
the  dominion  of  Tupac  Inca  Yupanqui,  at  the  conclusion  of  the  15th 
oentiiry^  (Prescott,  Conquest  of  Peru,  vol.  *i.  p.  332).     In  the  un- 
fortunately still  very  obscure  history  of  the  first  introduction  pf  the* 
potato  into  Europe,  the  merit  of  its  introduction  is  yet  very  gene- 
rally attributed  to  Sir  John  Hawkins,  who  is  supposed  to  have 
received  it  .from  Santa  F6  in  1563  or  1565.     It  appears  more  cer- 
tain that  Sir  Walter  Raleigh  planted  the  first  potatoes  on  his  Irish 
estate  near  Youghal^  from  whence  they  ^eve  takjiiu  \i^  1asss»&\^^. 
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Before  the  Conqoistaj  the  plaintatn  (Mosa)^  which  sibce  the  arrival 
of  the  Spaniards  has  heen  ooltiyated  in  all  the  warmer  parts  of  Mew 
Granada^  Was  only  fonnd,'  as  Colonel  Acosta  belieyes  (p.  205),  ai  , 
Ghbeo.  '  On  the  namdOandinaidarca — allied  by -a  false  gradition 
to  the  young  republic  of  New  Granada  in.  1811^  a  name  ^^  full  of 
golden  dreaftis''  (sueilos  dorados)/  mol^  properly  Gon^iramarca  (not 
Gnnturmafoa^  Gtiroilasso,  lib.  Viii.  cap.  2)— rsee  jalso  Joio^uin  Aoosb, 
p.  189.     Luis  Daza,  who  jconed  the  small  myading  army  pf  dxs 
Conquistador  Sebastian  de  Belalcazar  which  canie  from  the  soath, 
had  heard  of  a  distant  country  abounding  in  gold^  called  Coodira- 
marca,  inhabited  by  the  iaribe  of  the  Chiciu?^  and  whose  prince  "had  , 
solicited  *  AtahuaUpa,  at  Caxamaroa,  for'  auxiliary  ia*oops.    The^ '  ^ 
OUcas  have  been  confounded  with  the  C^ibcha»  or  Muyscas  of  New 
ChrapsCda;  and  thus  the  nan&e  of  4he  unknown  more  souChein  coon- 
try  has  been  unduly  transferred  to  that  territory. 

m  •  •  ••  •  ' 

.(»)  p.  421.— ^^  The  fcM  of  the  Rio  de.  Chamayar    . 

•  -Compare  myTlecueil  -d'Observ.  Astron.,  yol.  i.  p. '304;  Nivelle- 
mept  barom^trique>  No.  236-242.  I  have  given  in  the  Vues  cies 
Cordin^reS;  PI.  xxxi.  a  drawing  of  the  *^  swimming-  post,"  as  he 
hiiAs'  round  his  head  the  handkerc&icf  containing^  the  letters. 

(*®)  p,  422. — "  Which,  on  account  of  an  old  ohservatTon  of  La 
Con^aminey  was  ofsOfne  importance  to  tJie  geography  of  South 
America,^*  '      • 

I  desired  to  connect  chronometrically  Tomependa,  the  point  at 
which  La  Condamine  began  his  voyage,  and  other  places  gepgraphi- 
cally  determined  by  him  on  the  Amazons  Biver,  with  the  town  of 
Quito.  La  Condamine  had  been,  in  June^  1743  (59  years  before 
me),  at  Tomependa,  which  place  I  found,  by  star  observations  taken 
for  three  nights,  to  be  in  south  lat,  5°  31'  28",  and  west  longitude 
from  Paris  80^66'  37''  (^rom  Greenwich  78°  34'  55").  Previous 
to  my  return  to -Trance,  the  longitude  of  Quito  was  in  error  to  the 
full  amount  of  50}  minutes  of  arc,  as  Oltmanns  has  showa'  by  my 
observations,  and  by  a  laborious  recalculation  of  all  those  previourfy 
made.  (Humboldt,  EftO\3LeU  d' Observations  Astron.,  vol.  ii.  p.  309- 
359).    ■  Jupiter  8  sa\^\\\l^^^>xTi^it  ^\^V«ixv^^%,>wA>i^^NjJ\^^^       ^ve  a 
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satisfactory  accordance,  and  all  th&  eleiueuts  of  the  calculation  are 
placed  before  the  public.  The  too  easterly  longitude  of  Quito^^vas 
transferred  by  La  Condamine  to  Cuenca  and  the  Amazons  river. 
'^  Je  fis/'  says  La  Condamine^  ^^mon  premier  essai  de  navigation  sur 
on  ^  i^^eau  (balsa)  en  descendant  la  riyi^re  de  Chinchipe  jusqu'k 
Tonaependa.  Il.fallut  me  contenter  d'en  d^t^painer  la  latitude  et 
d^  coiiclure  la  longitude,  par  les  routes.  3*j  fis  mon  testament 
politiquiB  en  r^digeant  Teztrait  de  mes  observations  le  plus  impoiv 
tanteB.-^     (Journal  du  Voyage faif^  TEquateur,  1761,  p,  186.) 

CUP*  ^^* — ^^  ^t  "Upwards  of  twelve  thomancL/eet  above  the 
sea  we /ovjid  fossil  marine  sfvelh.'' 

.  *.  See  my  Esisai  g^ognostique  sur  le  Gisement  4es  IJiecheS;  1823, 
p.  236;  and  for  the' first  zoological  determination  of  the^  fossilB 
contained*  in  th&  cretaceous  group  in  the  chain  of 'the  Andes,  oee 
L^p.  de  Buch,  P^trifieations  recueillies  en  Am^rique,  par  Alex.,  de 
JSumboldt  et  Charles  DegeiShirdt,  1839  (in  folj,  pp.  2-3^  6,  7,  9, 
11,  and  18-22.  Pentland  found  fossil  shells' of  the  Silurian  for- 
mation in  Bolivia,  on,- the.  Neyado  de  -Antakaua,  at  the  height  of 
164,000  French  (17,480  EngUst)  feet  (M^ry  Somerville,  Physical 
(Geography, -1849,  vol.  i.  p.  185). 

(**.)  p.  427. — "  Where  the  chain  of  the  Ande^  is  intersected  hj/ 

.    the  magnetic  equator/' 

Compare  my  Eolation  hist,  du  Voyage  aux  Regions  equinoxiales, 
t.  lit  p.  622;  and  Cosm^,  bd.  i.  s.  191  and  432;  where,  however^ 
by  eiprdrs  of  the  press,  the  longitude"  is  one©  48°  40',  and  afterwards 
80°  40',  instead  of,  ad  it  should  be,  80°  54'  from  Paris  (or  78°  32' 
fcom  Greenwich),  (English  edit.  p.  173,  and  note.159). 

(")  p.  429. — ^*  Accompanied  hy  inconvenient  ceremonies  of  court 

etiquette.^' 

In  copformity  with  a  highly  ancient  court  ceremonial,  Atahuallpa 

spat  not  on  the  ground,  but  into  the  hand  of  one  of  tjbe  principal 

ladies  present;  "all,"  says  Garqilasso,  "on  account  of  his  majesty^" 

El  Inca  nunca  cscnpia  en  cl  suelo,^iho  en  la  mano  de  una  Senora 
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mui  principal;  por  Majestad  (GareilassO;  Comment.  B^ales^  p.  ii. 
p.  46).  .  . 

(**)p.  429. — ^^Captwityv/Atahtudlpa'*  ''        ^• 

A  short  time  before  the  captive  Inca  was  pat  to  death;  he  was 
ta^en  into  the  opeiw&ur;  in  compliance  with  his  request;  to  see  a 
large  comet. '  l^he  ^^greenish-hlaek  comet;  nearly' as  thick  as  a  man'' 
(Qarcilasso  sayS;  p^  ii'..  p.  44;  tma  cometa -  Yerdinegra;  poco  menoe 
gruesa  que  elcuerpo  de  un  hombi:e);  seen  by  At^uallpa  before  his 
death;  therefore  in  July  or  August;  1533;  and  which  he  supposed 
to  be  the  same  malignant  comet  which  had  appeared  at  the  death 
of  his  father;  Huayna  CapaC;  is  certainly  the  oile  observed  by  Appian 
(Pingr^;  Com^tographiC;  t.  i.  p.  496;  and  Galle's  "Notiae  of  all 
the  Paths  of  Comets  hithertOsX^onipnted;"  in  ^^Olber'a,  Leichtester 
Methode  die  Bahn  eines  Cometen  zu  berechneti;''  1847,  s.  206); 
and  which;  on  the  21st  of  July;  standing  high  in.  the  north^  near 
the  constellation  of  *  PerseuS;  represented  the  sw(»d  winch  Perseus 
iiolds  in  his  pght  hand.  (Madler;  Astronomic;  1846,  s..  307; 
8chnurrer,  J)ie  Chronik  der  Seuchen  in  Vferbindupg  mit  gleich- 
fteitigen  ErscheinungeU;  1825;  th.  ii.  s.  82.)  Eobertson  considers, 
the  year  of-Huayna  Capac's  death  uncertain;  but;  from ^the  re- 
searches of  Balboa  and  Velasco,  that  event  appears  to  have  occurred 
towards  the  cloBe  of  1526 ;  thus  the  statements  of  Hevelius  CCome- 
tographia,  p.  844)  and  of  Pingr4  (t.  i.  p.*  485)  derive  confirmation 
from  the  testimony  of  Garcilasso  (p.  i.  p,  321)  amd  >the  tradition 
.preserved  among  'the  '^amautaS;  que- son ^ log  filosolos  de  aqueUa 
Bepublica.''  I  may  here  mtroduce  the. remark;  that  Oviedo  alone; 
and  dertainly^roneously;  assertS;in  the  medited  continuation  of 
his  Historia  de  ks  Indias^  that  the  proper  name  of  the  Inca  was 
not  Atahuallpa;  but  Atabaliva  (Prescott;  Conquest  of  Pewi;  vol.  i. 
P.-498).      .  •  .  '    • 

•^  (^)p.  429.— "i>«tea^osd!c  Oro."  , 

The  sum  mentioned  in  the  text  is  that  whicH  is  stated  by  Qar- 
cilasso de  la  Vega  in  the  Commentarios  reales  de  los  IncaS;  parte  ii.- 
1722;  pp.  27  and  51.  The  statements- of  Padre  Bias  Valera  and 
"f  Gomara;  Historia  de-W  lu^va,^,  \b^'^,  ^.  ^l^^\^^\^\vcwjcYer, 
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oon&iderably.  (Compare  my  Essai  politique  sur  k  Nouvelle  Espagne 
(dd.  2)f  t.  iii.  p.  424.)  It  is;  moreover,  no  less  difficult  to  determine 
the  value  of  the  Ducado,  Castellano,.  or-Pe^  de  Oro.  {Essai  pol.^ 
%  iii.  pp.  371 « and  377;  Joaquin  Acosta,  Descubrimiento  de  la 
Nuova  Granada,  1848,  p.  14.)  The  modem  excellent  histoiical 
writer, -Prescott,  has  been  able  to  avail  himi^lf 'of  a  manuscript 
baring  the  very  promising  title,  ''Acta  de  Eeparticion  del  Eescate 
de  Atahualipa.^'  The  estimate  of  the  whole  Peruvian  booty  which 
the  brothers  Pizarro  and  Almagro  divided  amongst  .themselves  at 
the  (I  believe)  too  larg^  value  of  thrcQ  and  a  halfmilliops  of  pounds 
sterling,  includes  doubtless  the  gold  of  the  ransom  and  that  taken 
from  the  different  temples  of  the  Sun-  and  frbm  the  enchanted, 
gardeos  (Huertas  deOro). .  (Prescott,,  Cgnquest  of  Peru,  yoL  i*  K^. 
464-477.)  ..^  .  .  / 

*       •  * 

(**)  p.  430.-7-"  TJiegireat,  hut,  for  a  Son  of  the  Sun,  somewhat 

fre^rthinking  HJudyna  Caj^acP  -      • 

The  nightly  absence  of.  the  Sun  excited  in  the  Inea  many  philo- 
sophical doubts  as  to  the  government  of  the  world  by  that  Imninary. 
Padre  Bias  V^lera  noted  down  the  remarks  of  the  Inca  on  the 
subject  of  .the  Sun:  "M^^ny  maintain  that  the  Sun  lives,  and  is  the 
.Maker  and  Doer  of  all  things  (.el  hacedor  de  todas  las  cosas);  but 
whoever  woldd  complete  anything  must  remain  by  whafr-he  is  doing.  • 
Now  many  things  take  place  when  the  Sun  is  absent;  therefore  he 
is  not  the  original  cause  of  all  things.  It  seems  also  dbubtful 
whether  he  is  Jiving;  for,  though  always- circling  round,  he  is  pever 
weary  (no  se  caosa).  H  he  was  living,  he  would- become  weary,  as 
we.  do;  and  if  he  was  freC)  he  would  surely  move  sometimes  ii^to 
parts jof  the  heaven^  where  we  never  ^ee  him.  The^un  is  like  an. 
animal  fastened  by  a  cord  so  as  always  to  move  in  the  same  round 
(como  una  Ees  atada  que  siempre  ha^e  uti  mi&ino  cerco);  or  as  an 
arrow  wlpich  only  goes  where  it  is  sent,  and.  not  where  it  chooses 
itself.''^  (Garcilasso,  Comment.  Reales,  p.  i.  lib.  viii.  cap.  8,  p.  276.)' 
The  view  tilken  of  the  circling  round  of  a  heavenly  body,  as  if  it 
was  fastened  to  a  cord,  is  very  striking.  As  Huayna  Capao  died 
at  Quito  in  1525,  seven  years  before  the  arrival  of  the  Spaniards,^ 
he  no  doubt  used,  instead  of  "res  atada,''  the  general  expression  of 


448  PLAtSAU  or  tktAMABOA. 

an  ^^  animal"  fiurtened  to  a  cord^  but  hideed'^  even  in  Spanish,  ^'nes^' 
is  by  no  means  limits  to  oxen,  but  may  be  applied  to  any  tame 
catUe.     We  cannot  examine  here  how  far  the  Padre  may  haye 

.'mix^^^ed  parts  of  his  own  sefmohs-with  the  heresies  of  the  Inca, 
witli  ihe  Tiew  of  weaning- the  natives  from  the  official  and  dyna^c 
worship  of  the  Sun,  the  religion  of  the -court:    T\^e  see,  in  the  very 

^  oonservative>Stat^  policy,  and  in  the  maxims  of  State  and  proceed- 
ings of  the  Inca  EiDca,  the  conqueror  of  the^  province  of  Charcas, 
the  solicitude  whicli  was  felt  to  guard  strictly  the  lower  classes  of 
the  peOplo  from  such  doubts.  '  Thi^  Inca  founded  schools  for  the 
uppefr  classes  only)  and  forbade,  under  heavy  penalties,  to  teach  the 
dommoii  people  anythhig,  ^^est  they  should  become  presumptuous, 
and  sh(Kild  create  disturbances  in  the  State  V"'     (N6  es  lecita  que 

.  enseften  d  los  hijos  de  los  Plebeios  las  Ciencias,  porque  la  gent6 
baja  no  se  eleve  y  ensobervezca  y  menoscabe  la  Republican  G^krcilasso, 
p.  i.  p.  276.)  Thus  the  policy  of  the  Inca's  "theocracy  was  almost 
the  same  as  that  of  the  Slave  States  in  the  United  Free  States  of 
NcHrth  America.  - 

%  #  ' 

(^7)  p.  433._"  J^jie  restoration  vf  an  empire  of  the  Incas.*^ 

I  have  treated  this  subject"  more  fiilly  in  another  place  (Halation 
hist,  t'.^  iii.  pp.  703-705  and  713).  Kaleigh  thought  there  was  in 
Pern  an  old  prophecy,"  ^^that  from  Inglaterra  those  Ingas  should  be 
againe  in  time  to  come  restored  and  deliuered  from  the  seruitude  of 
the  said  conquerors.  I  am  resolued  that  if  there  were  but  a  smal 
army  afoote  in  Guiana  marching  towards  Manoa,  the  chiefe  citie  of 
Inga,  he  would  yield  Her  Majestie  by  composition  so  many  hundred 
thousand  pounds  yearely,  a^  should  both  defend  all  enemies  abroad 
and  defray  all  expences  at  home,  and  that  he  ifoulde  -besides  pay  a 
garrison  of  3000  or  4000  soldiers  -very  royally  to  defend  him  against 
other  nations.  The  Inca  wil  be  brought-  to  tribute  Vith  great  glad- 
nes."  (Kaleigh^  "  The  discovery  of  the  large,  rich,  and  beautiful 
Empire  of  Guiana,  performed  in  1595,''  according  to  the  edition 
published  by  Sir  Kobert  Schomburgk,  18^48,  pp.  119  and  137.) 
This  scheme  of  a  Restoration  promised  mu6fa  that  might  be  very 
agreeable  to  both  sides,  but  unfortunately  the  dynasty  who  were  to 
be  restored,  and  wbo  were  to  i^wy  ^^  TaoTv-erj^  ^^-ta  •^iwQ.tia^! 
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'         (")  p.  435.—"  0/  the  expeditum  of  Vomo  JiiiXez  de  Balboa.''   " 

*I  have  already  remarked  else^^here  (Ezamen  critiqtie  ck  rhistojre 
de  la  Q^ographie  da  Nouveau  Continent^  et  des  pn^rte  de  1- Astro^ 
namie  nautique  aux  15^e  et.lG^me  si^leS;  t.  i.  p.  340)  that  Cfh 
,  lumbiis  knew,  folly  ten  years  befoie  B^boa's  expedition,  ibe  exist- 
eiioe  of  the  South  Sea  and  its  great  proximity  to  the  east,  coast  of 
'Vkepagoa.     He  was  conducted- to  this  knowledge,  not  by  theoretioal 
epecolations  respecting  the  configuration  of  Eastern  Asia,  but  by  the 
local  and  positive  reports  of  the  natives,  which  he  collected  cm  his 
fourth  voyege  (May  11,  1502;  to  November  7, 1604).     On  this 
fburth  yoyage  -the  Admiral  went  firom  the  coast  of  Honduras  to  the~ 
Puerto  de  Mosquitos,  the  western  end  of  the  Isthmus  of  Panama, 
l^e  reports  of  th^  natives,  abd  the  comments  of  Columbus  on  ^kose 
reports  in- the  "Carta  rarissima"  of  the  7th  of  July,  1603,  were  to 
the  effect  that,  "  not  &r.  from  the  Rio  de  Beleh,  the  other  s^  (the 
South  Sea)  turns  (boxa)  to  the  mouths  of  the  Ganges,-  so  that  the 
cour^tnes  of  the  Aurea  (t.  e.  the  countries  of  the  'Che]:0onesus  aurea 
of  Ptolemy)  are  situated,  in  relation  to  the  eastern  coasts  of  Yeragua, 
as  ToFtosa  (at  the  .mr>uth  of  the-Ebro)  is.io  Fuentarrabia  (on  the 
Bidassoa)  in  Biscay,  or  as  Venice  in  rektion  to  Pisa.^'     Although 
Balboa  first  ^aw  the  South  Sea  from  the  heights  of  the  Sierra  de 
Quar€fqua  .on  the  2&th  of  Sept^nber  (Petr.  Martyr,  Jlpist.  dxl. 
p.  596),  y^t  it  was  not  until  several  days  later  that  Alonsb  Martin 
de  Don  Benito,  whe,  foun4-a  way  from  the  mountains  of  Quarequa 
;  to  the  Gulf  of  San  Miguel,  embarked  on  the  South  Sea  in  a  canoe. 
■  (Joaqtiin  Acofita,-Compendio  hist,  del  Desoubrimiento  de  la  Nueva 
Granada,  p.  49.)'     '       ^ 

As  the  taking  possession  of  a  <;onsidcrable  part  of  the  west  coast 
of  the  New  Continent  by  the  United  "States  of  North  America,  and 
the  report  of  the  abundance  of  gold  in  Ne^  California  (now  called 
Upper  California),  hiave  rendered  more  urgent  than  ever  the  fbrmpr 
tion  of  a  communication  between  the  Atlantic  -States  and  the  re- 
^ons  of  the  west  through  the  Isthmus  of  Panama,  I  feel  it  my  duty 
to  call  attention  once  again  to  the  circumstance  that  the  shortest 
way  to  the  shores  of  the  Pacific,  which  was  shown  by  the  natives  to 
Alonso  Martin  de  Don  Benito,  is  in  the  eastern  ^art  of  tl\^  lA<\\\>iN^^^ 

38^ 
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apd  led  to  tbe  Gblfb  de  San  Miguel.  We  know  that  Columbnf 
(Yida  del  Almirante.  por  Don  Fernando  Colon,  cap.  90)  sought  for 
an  ^'estrecha  de-Tierra  firmS;"  and  in  the  official  documents  vloch 
we  possess  of  the  years  1505  and  1507,  and 'especially- 1514,  men- 
tion 18  made  of  the  desired  <^  opening"  (abertura),  and  of  the  pass 
(passo)  which  should  lead  directly  to  the  ^^  Indian  Latid  of  ^ices." 
Haying  for  more  than  forty  years  been  occupied  with  the  subject  of 
the  means  of.  communication  betr^een  -  the*  two  seas/  I  haye  con- 
'  stantly,  ^oth  in  my  printed  woris  and  in'the  different  memoirs  which 
with  honorable  confidence  the  IVee  States  of  Spanish  America  haye 
requested  me  to-  furnish,  urged  that  the  Isthmtis  should  be'ezamined 
hypsometrically  throughout  its  entire  lebgth,  and  more  especially 
where,  in  Darien  and  the  inhospitable.  fcHiner  Proymcia -de  Biru- 
quete,  it  joins  thQ  Continent  df  South  America ;  and  whei^,  between 
the  Atiato  and  the  Bay  of  Cuplca  (on  the^hore  of  the  Pacific),  the 
Mountain  chaiil  of  the  Isthmus  almost  entirely  disappears.  (See  in 
my  Atlas  g^ographique  et  physique  de  la  Nouyelle  Edpagne^  pi.  iy/j 
in  the  Atlas  de  la  B.^tion  hiistorique,  pi.  xxii,  and  xxiii. ;-  Yoyage 
auxB^ons  ^uinoxiales  du  Nouyeau  Continent,  t  iii.  pp.  117-154; 
and  Essai  politique  sur  le  Eayaume  de  la. Nouyelle  Espagne,  t.  i. 
2de  6dit.  1«25,  pp.  202-248.)  '         V  •  -     ' 

General  Boliyar,  at  my  request,  caused  an  exact-  leyelling  jof  the 
IiN^hmus  Jbetween  Panama  and  the  mouth  of  the  Rio  Chagres  to  Ibe 
made  in  1828  and  1829  by  Uoyd  and 'Palmare.  (Philosophical 
Transactions  of  the  Royal  Society  of  London  for  the  year  1830, 
pp.  59-68 ^)  'Other  measurements  haye  sinccybeen  executed  by  ac- 
complished and  experienced  French  engineers,  and  projects  have' 
been  formed  for  canals  and  railways  with  locks  and  tunnels,  but 
Iklways  in  the  direction  t)f  a  meridian -between  Portobello  and  Pana- 
ma— or  more  to  the  west,  towards  Chagres  and  Cruces.*  Thus  the 
'most  important  ^Qm\^  of  the  eastern  and  s9t*<A-«a«/cm  part  of  the 
Isthmus  haye  femained  unexamined  on  both  shores  !  So  long  ^ 
this  part  is  not  examined  geographically  by  means  of  exact  but 
easily  obtained  determinations  of  latitude  and  of  longitude  by  ohro- 
nometers,  as  well  as  hypsonaetrically  in  the  conformation  of  the  sur- 
face by  barometric  measurements  of  elevation — so  long  I  consider 
th&i  the  statement  I  have  Te\yea.tedly  m«d.e,  and  which  I  now  repeat 
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in  1849;  will  still  be  true^  viz.  ^^  that  it  is  as  yet  unproTed  and  quite 
premature  topronDunce  that  the  Istimms  does  not  admit  of  the  fona- 
ation  of  aa  Oceanic  Canal  (t.  e,  a  canal  ^h  fewer  locks  than  the 
Caledonian' Canal)  pennitting  at  all  seasons  the  passage  of  the  same 
Bea-gdng  ships  between  New  Tc»ic  and  liyerpool  on  the  one  hand, 
and  Chili  and  California  on  the  bther/' 

.  On  the  Atlantic  side;^  (according  to  ezaminationd  which  the  Di- 
reocioa  of  the  Deposito  hidrografico  of  Madrid  hiaye  entered  on  their 
map^  since  1809},  the  Ensenada  de.  Mandinga  penetrates  so  deeply 
towards  the  south  that  it  appears  to  be  only  four  or  five  German 
geographical. miles,  fifteen  to  an  equatorial  degree  (t.  e.  16  or  20 
English  geographies  miles)|,from  the  *coast  of  the  Pacific  on  the 
edst  of  P^ama,  .  OnHihe  Paci^  side,  the  isthmus  is  almost  equally 
indented  by  the  deep  (JoMb  de  San  Miguel,  into  which  tl^o  Rio  Tuyra 
faUSf  with  its  tributary  river  the  Chuphunque  (Clhuchunaque).  This 
last-named  streain>  in  the  upper  part  of  its  course,  approaches  within 
16  English  geographical  miles  of  the  Atlantic  side  of  the  isthniui 
to  the  west  of  Cape  Tiburon.  For  more  than  twenty  y^rs  I  have 
had  inquiries  made  from  me  on  the  subject  of  the  problem  of  the 
Isthmus  of  Panama,  by  associations  desirous  of  employing  con- 
siderable pecuhiaiy  mesons :  but  the  siniple  advice  which  I  hliye  jpven 
has  never  beenr.  followed.  Every  scientifically  educated  engiftear 
knows  that,  between  the  tropics  (even  without  corresponding  obsa^* 
yations),  g(k)d'biu:ometiie  measurements  (the  horary  variations  being 
taken  into  account)  afford  results  which  are  well  assured  to  less  than 
from  70  to  90  French  or  75  to  96  English  feet.  It  would  beaides 
be  easy  to  establish  for  a  few  months  on  the  two  diores  two  fixed 
oorre^nding  barometric  stations, .  and  to  compare  repeatedly  the 
portable  instruments,  employed  in'  preliminary  IcvelHng;  with  each 
other  and  with  those  at  the  fixed  stations.  Let  that  part  be  particu- 
larly examined  where,  near  the  Continent  of  South  America,  th0 
separating  mountain  ridge  sinks  into  bills.  Seeing  the  importance 
of  the  subject  to  the  great  commerce  of  the  world,  the  research 
ought  not,  as  hitherto,  to  be  restricted  to  a  limited  fieldL  A  great 
an4  comprehensive  work,  which  shall  include  the  whole  pastern  part 
of  the  Isthmus — and  which  will  be  equally  useful  for  every  possible 
kind  of  operation  or  construction — ^for  canal,  or  for  railway- 
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aloAe  decide  the  nmch  discussecL  ^problem  either  &ffirmativdy  or 
negatiyel  J.  That  will  be  done  at  la$t  wluch  should^  aiid^  had  my 
advice  been  -taken;  would  have  been  done  in  the  first  instance.  " 


(^)  p.  436. — ^^  Thai  which  is  gAJodken^  in  us  hy  thUdish  imjjrisssioM 

or  hy  the.circumstcunces  of  Uft^  '  '  ,  . 

On  the  incitements  to  the  sttid^'of  nature^  compare  Cosmos,  bd. 

iL  s.  6  (English  edit.' vol.  ii.  .p.- 5).  •  .     - 

•>       ,  •        - 

(■>)  p.  437.—"  0/  importance  for  the  esoad  determinaUm'  qf  the 

longitude  of  Idma" 

At  the  period  of  my  expedition,  the  longitude  of  Lima  was  given 
in  ■  the  xnaps  published  in  the  Depodfto  hidrografico  de'  Madrid, ' 
from  the  observations  of  Malaspina,  which  "made  it  5hv  16m.  58s. 
frran  Taxis.  The  transit  of  Metcujy  over  ther.wpi's  disk  on  the  9tb 
a  November,  1802j  which  I  observed,  at  Callao,.  the"  port  of  Luna 
Ab  the  iwrthern  Torreon  del-  Fuerie  de  San  T^elipe),  gave  fbf  Callao, 
%j  the  mean  of  'the  contact  of  both  limbs,  '5h^.  ISm.-  16s;  6,  and 
by  the  exterior  contacl;  only  5h:  18m.  18s.  •(79°*34'  30").  This 
rjBSult  '(obtained  from  the  transit  'of  Mercury)  is  confirmed/- by 
those  of  Lartigue,  Duperrey,  and  Captain  Fitz  Roy  in  the  Expedi- 
tion of  the  Adventure  and  Boagle.  Lartigue  fotxnd  Callao  6h. 
17m.  58s.,  Dupefrey-5h.  18m.  16s.,  and  Fitz  Roy  5h.  18m..  15s.  (all 
west  of  Paris).  As.  I  determined  the  difference  of  longitude  be- 
tween Callao  and  the  Convent  de  San' Juan  de  Dios  at  Lima  by 
carrying  chronometers  between  them  four  timfes,  the  observation  of 
the  transit  of  Mercury  ^ves  the  longitude  of  Lima  5h.  17m.  51s. 
(79°  27'  45"  W.  from  Paris,  or  77°  6' 3"  W,  from 'Greenwich). 
Compare  my  Recueil  d'observations  astfon.  vol.  ii.*  pp.- 397,  419  and. 
428,'  with  my  RS^t.  hist.  t.  iii:  p.  592. 
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of  Tyre,  Ptolemy,  and  Cosmas  Inaibopleustes,  as  "the  longest  axis 
of  elevation  in  thfe  Qld  World,  runs  between  35^°  and  36°  of  latitude, 
in  the  direction  of  the  diaphragm  of  Dioearchus.  Himalaya.  -  The 
Kuen-Uii;,  considered  as  an  axis  of  elevation,  may  be  traced  from 
-4$he  wall  of  China  near  Lung-tscheu  through  the  somewhat  more 
Hoittierly  chains'  of  Nan-schan  and  Kilkin-schan,  through  the 
mountain  knot  near  the  Lake  called  the  "Starry  Sea/'  through,  tha 
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Hihdtt-OooBH  (the  Pmpanisiu  and  Jbidian  CatUMMua  of  the  ifr 
eie^ts),  and  .tnroo^  the  ^  ohun  of  'Bemawend  and  tibia  ^enian' 
•  SIboun,  to  Tau^  m,  L jcia.  if  ear  the  intersection  6f  uie  KneA- 
-  Uin  and^eBolor,  the  correspondence  of^  the  direction  of  the  axes 
:  <«f  elcYation  (ei^t  and  west  in  the  Euen-Uin  and  the  £^nda-C()d6h, 
whereas  that  of  the  HiuaUya  is  south-gast'and  north-west)  Axon 
that  the  .Hindu-Coosh  is  a  continuation  of  the  Knto-lUn,  and  nol 
of.  the  Himalaya.  The  point  where  the  direction  of  the  JBOmalaji 
changes  to  south-east  and  north-'west  &om  haying  been  easst  snd 
west,  is  about  the  79th'de|rree  of  .jeast  longitnde  from  Paris  (81^ 
Greenwich).  Next  to  the  Dhawalaeiri,  it  is  nof,  as  has  been  hitherto 
supposed, -me  Jawahirwhich  is  the  nicest  summit  of  the  Himaliiya; 
that  rank  belon^ng,  accordii:^  to  .the  most  redent  intelligence  re- 
oeiYed  from  Br.  Joseph  Hooker,  ^to  a  mountaS^' situated  between 
Boutan  anid  Nepaul  in  the  meridian  of  Sikkim»  the  EJnchiigiiiga: 
uie  western  'summit  of  this  mountain,  which  has  bean  meason^ 
bj  Colonel  Waugh,  director  of  the  trigonometrical  survey  bf  India, 
.is  26,178  feet,  and-its  eastemrsummit  27,8^  feet  highy^according 
to  the.  Journal  of  the  Asiatic  .Society,  of  JE^n^al,  Nov.  1848:  The 
mountain  which  is  now^u^posed  to  be  high^-  t£an  the^  Dhawwgiri 
iis'  figfired  on  the  froiltispiece  of  the  manuficent  work  of  Joseph 
'  Hooker,  entitied  <' The  lUiododendrons  of  Sikkim-Himalaya^lS^.'^ 
«— Determination  of  the  lower  limits  of  the  snowi-line  on  the  north- 
em  and  southern  declivities  of  the  Himalaya ;  its  haiekt  being  on 
an  average  3400  to  4600  French,,  or  3620  to  490a  English  feet  higher 
*x>ii  the  norChern  fiaice.  New  data  on.  the  subject  £com«  Hodg8(«. 
Without  this  remarkable  distribution  of  temperature  in  the  uptoer 
strata  of  th^  atmosphere^  the  mountain  plains  of  Western  Thioet 
would  be  uninhabitable  to  the  millions  or  human  beings' who  now 
dweH  there      .        ,    '    .        .  *     .        ..       ..        .        .  '      83--^94 
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'  sones  or  bands  running  from  South-west  to  north-east.  Oausecf  of 
Ae  nocturnal  cOld  in  the  desert  according  to  Melloni    .    102-^106 

"Notices  of  tiw 'River  Wady-Dra  {l-6th  longer  than  the  Rhine,  and 

" '  dry  i  large  portion  of  the  year),  and  of  the  country  of  Sheikh 

BeirOuk,  a  chieY  independent;  of 'the  EmperOr  of  Morocco,  from 

••  manuscript  oomraunications  of  the  Naval  Captain  Count  Beuet- 

.  VillanmeE. '  The  mountains  north  of  Cape  Noun  (a  tiame  used  by 

^Bciresi,  in  i9^hich,  since  the  15th  century,  an  allusion  to  the  n^ga- 

twB  pajrticle  has  been  erroneously  sought)  attain  8600  (9166' Eng- 

.  lish)t  feet  of  elevatiofi  ^. - 106 — 1(& 

Tlfe  vegetiCtion  of  the  tropical  American  Llanos  x^onsistine  of  grasses, 
compared  with  ^e  vegetation  of  the  North  Asiatic  Steppes  con- 
flisting  of  herbaceOu^  <plants.  In  the  las1>>named  Steppes,  and  espe- 
eially  the  more  fertile,  among  them,  a  pleasing  effect  is  produced  in 

*  flprixig  by  small  snow-white  and  red-nowering  Rosaceee,  Aoiygda-  > 
leaav  species  of  AstragtJu^^  Crown  Imperials^. CypJnpedias-,  and 
Tttlips.    Contrast  with,  the  desolate  salt  Steppds-^ull  of  Chenopodi- 

.'  moeed,  species  of  Salsola  and  Atriptex.    Considera'tiohs  on  the  rela- 

.  tiY6  ^numbers  of  the ''prevailing  families  of  plants.  The  plains 
a<^oming  the.  Icy  Sea,  hotth  of  the  limit  determined  by  Admiral 
Wrangel  as  Aat  of  the  growth  of  tJoniferae  and  AmentacesD,  are 

.  the  dei]!iain'  of  cryptogamous  plants.  Aspect  and  physiognomy  of 
tfie  Tundras,  where  the  soil,  which  is  perpetually  frozen,  is  covered 
^either  with  a  thick  coating  of  Sphagnum  and  other  mosse^  or  with 
the  sno^white  C^nomyc©  and  Stereocaulon  paschale    *.    107—109 

« 

Principal  causes  of  the  very  different  disti^bution  of  tdniperAtnte  in 

^e  jBuropean  and  American  Continents.    Direction  an^  curvature 

'  of  the  isothermal  lines,  or  lines  of  equaL  temperature,  for  the  entire 

year,  for  the  winter,  and  for  the  summer*      .        .        .•    109 — 119 

Are  there  any  grounds  for  believing^  that  America  emerged  lat^r  than 
the  Old  Continent  from  the  chaotic  watery  covering  ?     .     119—121 

Thermic  comparison  of  the  Northern  and  Southern  Heinispheres^n 
high  latitudes'  % 121—123 

Apparent  connection  of  the  African  sea  of  sand  with  those  of  Persia, 
•   Kerman,  Beloochistan,  and-  the  interior  of  Asia.    On  the  western 
39 
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pfiri  of  MountL  AftM,  and  tbe  eoraection  of-  pvxel j  mjyUuMl  idAi 
.with'-geomphiMl  triiditioiui.  Liidistmefc  alloiiioiui  to  igneous  tn^ 
'^iona.  wtgn  LaA:«.  Cralex^like  forms  of  a  loeality  -tfouth  of  Hi^ 
no's  "Bay  of  the  Gk>rilla  Apes.'^  Sinnlar  description  of  ibe 
•'<  hollow  Atlas''  from  the  Dialexes  of  Marmus  TyriilB  .    124r-127 

...  ■     .      •   -■ 

liPotiees  rpspei^ting  the  Mountains  of  the  liCoon  (I^ebel  aUBlomr)  in 
the  interior  of  Africa  bj  Befaiand,  Beke,  and  Ayrton.  .Wecne's 
UlstruddT^  notice  of  the  second  expoditicm  undertaken  b^  the  cidnk 

.  of  Mehemet  Ali.  The  Abyssinian  ^mountains,,  "vHiich  rue,  aooofd-. 
ing  to  RUppell,  almost  to  the  h«ght  of  Mont  Blanc.    The  most 

.  '  anoint  noticer  of  snow  between  the  tropics  'contained  in  th%  Insorip- 
tion  of  Adt^;  which  is  somewhat  more  modem  than  JuIml  •  ffi^ 
mountains  which,  between  &*  and  4^/of  north  latitude,  and  \ptiH 
aum  io  the  southf  approach  tke.Bakr  e^^Abiad.  .A. considerable 
w^rpSSng^f  the  erouncLdiyides  the  White  Nile*  from'^e  basiA  of 
theGoschop.  lane  ofuMparation  betwe^-the  waiters 'which  flow 
to  the  Meoiterryuiean  and  those  which  flow  ta  the'  Indian  Ocean 
according  to  Clarl  Zimmermaji's  niap.  Lupata  Oh«in  aedordinc  to 
the  instructite  researeheft  of  Wilhebn  Peters        .        «    128-434 

■  •  >  ^  '  I 

•  a  ■  /  •  ' 

Oceanic  currents.    In  the  northern  i^art  of  the  Atlantic  Ocean  the 
waters  are  impelled  in  a  true  revoiymg  current.    That  the- firs£.  im- 
pulse which  causes  the  G^lf  Stream  is. to- be  sought  M  the  st^uthem 
.  extremity  of  Africa,  was  ahready  known  to  Sir  Humi^lurv'  GHbort 
10 1560.    Jnfluence  of  the  Gulf  Stream  on  the  climate  <a  Sosodi- 
;  navia.    How  it  contributed  to  the  diiscoyery  of  America.  * .  Instances 
'  of  Esonimaux'who,  ^ed  by  the  returning  eastwand  flowing  poi^ 
tion  01  the  warm  Gulf  Stream,  and  by  north-west  winds,  arriTed 
on  the  coasts  of  Europe.    Such  a  case  related  by  Oomelius  Ifejpos 
and  Pomponius  Mela  (of  Indians  giyen  by  a  king  of  the  Boil  to 
Quintus  Metellus  Celer,  Proconsul  of  Gaul) ;  t)ther8,  in  the  time  of 
t^e  Othosand  of  Frederic  Barbaro^sa,  of  Uolumbus,  and  of  Cardi- 
nal Bembc.    A^ain,  in  the  years  1682  and  1684  natiyes  of  Green- 
Ifijud  appeared  m  the  Orkneys        .        .   .     «   '     •.       •    134—138 

Operation  of  lichens  jind  other  Cryptogaifiia  in  the  cold  and  tempe^ 
ate  zones  in  preparing  the  way  fbr  the  more  rapid  establishment 
of  larger  phsBnogamous  plants.  Within  the  tropics  lichens  are 
often  replaced  in  this  respect  by  succulent  plants.  >  Milk-yielding 
animals  of  the  New  Continent;  the  Lama,  the*  Alpaca,  the  Guan- 
aco 138—141 

Cultivation  of  farinaceous  grasses 141-^44 

On  the  earliest  population  of  America  .        .        .    '    .     144 

• 

The  coast  nation  of  the  Guaranis  (Warraus),  and  the  Mauritia  palm 
of  the. coasts,  acoordinfi"  to  the  accounts  given ^by  Bembo  in  the 
HistorisB  YenetsB,  and  £ose  of  Raleigh,  Hfllhouse,  and  Robert  and 
Richard  Schprnbuxi^ -     *.     144^150 
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Phe&omeiuk  wiii<^'  fong-continiie^  d]A)aght  piro4iioe8  in  the  Steppe ; 
8Mid-«poiift,  hot  windfiT  (Mira^) ;  awakening  of  crocodiles  Imd 
tortoises  from  long  summer  sleep.  .    :  .        .        .  '      .    150 — ^156 

Otomacs.    (jeneral  considerations  on  the  practice  d  earth-eating 

;  .among  particalar  nations  or  tribes.    "Clajs  and  enrihs  containing 

Infosona    .•..,.        .        .        .'  -     ^       .        .    156—160 

H^nres  graven  09  rocks  throughout  a  zone  running  from  east  to 
«  wesl^  and  extending  from  the  Rupunuri,  Ussequibo,  and  the  Pa*  ' 
($iai^UBia  Mountains,  to  Caycara  and  the  wUdemesses  of  the  Cassi- 
quiare«  'EarKesI  notice  (April,  1749)  of  these  traces  of  former 
civilization  in  the  manuscript  account  of  the  travels  of  the  snrgeoa 
Nicolas  Hdrtsmann  of  Hildesheim,  found  among  ly  Anville's  papers 

•  •  • 

Th^  vegetable  poison  Curafe  or  Ourari'      .        .        .        .        .    165 

,  *  ■  * 

^CcOaradi  cfihe  Orindco^^.  169  to  p.  186. 

The  Orinoco ;  general  view  of  its  course.    Ideas  excited  in  Columbus 

cm  seeing  its  embouchure.  'Its  unknown  sotirces  are  east  of  the 

Si^untain  of  Bulda  and  the  groves,  of  Berthelletia.    Causes  of  the 

.  principal  bends  of  the  river    .        .  -     *.        .        .       .'.    169—177 

The.  falls  or  rapids  i  Randal  of  Mavpulres  enclosed  by  four  streams. 
Former  state  of  the  district.  Island-like  form  of  the  rocks  Keri 
and  Oco.  ■  Grandeur  of  thcTiew  obtained  on  descending  the  hill  of 
Manimi;  where  a  foaming  river-surface  of  fbup  miles  in  extent  pre- 
sents ftself  at  once  to  the  eye.  Iron^black  ioasses  of  rock  ris^  lik'e 
casties  from  the  bed  of  the  "river ;  the  summits  of  the  lofty  pahfi 
trees  pierce  ^through  the  cloud  of  spray  and  vapor         .    177 — ^182 

Randal  of  Atures;  numerous  islands;  rocky  dikes  connecting  .one 
island  with  another,  and  the  resort  of  pugnacious  golden  Pipras. 
Parts  of  the  bed  of  the  river  at  the  cataracts  are  dry,  frpm.the 
waters  having  found  a  passage  by  subterranean  channels..  ~  We 
visited  the  rocks  at  the  closing  in  of  ^ght  and  during- storm  and 
heavy  xaiu.^  Unsuspected  proximity  of  crocodiles         .    182--18S 

Celebrated  cave  of  Atariiipe,  the  sepulchral  vault  of  an  extinct  ji;iatioii 

.      183—186 

ScienUfic  Elucidations  and  Additions^^,  187  top.  202. 

The  r\ver-oow  (Trichecus  manati)  lives  in  the  sea  at  the  place  where, 
iiL  the  Gulf  of  Xagua,  on  the  south  coast  of  the  Isliukd  of  Cuba, 
springs  ctf  fresh  water  break  forth  •  •  .  •        •        •    1^7 — 188 

(}e6g]^phical  discussion  on  the  sources  of  the  Orinocp      ♦    189 — ^193 

The  Bertholletia,  a  Lecythidea,  a  remarkable  example  of  highly  deve- 
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loMd  OTgftnUlttiQn.    Stem  of  aa  Arundinarea  sixteea-  to  seTenteeii 
^t  k>n^  from  knot  io  ki^t.  .        .  .        .        .    193—194 

'   »      ■        ..  .  "  ■ 

On  the  mythi  or  fable  of  the  Lake  of  Parime      .      '.        .    .194—202 

The  Noehemdl  Life  of  Animal^in  the  PrimevaH  Fotest'—'p.  2CS  to  p.2U. 

IMflbrence  between  languages  in  irfespect  to  their  rix;hness  in  well- 
defined  expressions  for  characterizing  natural  phenopnena,  sudi  ai 
the  8tat6  of  vegetation,  the  forms  of  j^nts,  the  outlines' and  group- 
ing (^  clouds,  the*  appearance  of  the  surface  of  the  ^ound,  and  the 
fhfms  of  ro^ks  and  mountains.  Losr which  language^  •  suflbr  by 
the  disuse  of'  stich  words,  or  by  their  signification  becoming  'im- 
paired. The  niisinterpretatiopi  of  a  Spanish  word,  •*  Monte,*'  has, 
*0au6ed  the  undue  extension;or  introduction  of  mountains  tn  maps. 
Primeval  jForest;  frequent  abuse  of  the 'term.'  Absence  of  the 
uniformity  which  is  produced  by  the  association  of  the  same  kii^ds 
ef  trees,  characteristic  of  tropical  forester.  Canses  of  th(e  impene- 
trability 'of  forests  between  the  tropics ;  the  twining  plants,  laanes, 
often  form  only  a  small  portion  of  the  "underwood         . .  205 — ^210 

Appearain<^  of  the  Rio  Apdre  in  th^  lower  part  of  itiB  Gourde..  Marain 
en  the  fovest  fenced  like  a  garden  by  a  .low  hedge  oF  Sauso  (£br- 

.  mesia)..  The  wild  animals  of  ithe  forest  lead  their  young  to  ^e 
river  through  small  openings  in  this  ^edge.  *  Flocks  of  large  water- 
bogs  or  Cavies  (Capybara).    Fresh-water  dolp|hili8        » ..  SlO— 212 

Wild  cries  of  animals  resound  threughout  tlie  forest.  'Cause  of  ihe 
nocturnal  uproar    .        .       ^     .  .       ' .        .        :  :      .    212 — 213 

•  * 

Cotttrast  with  the  stiili^ess  which  reigns  during  the  noon-tide  hours 
.  .on  days  of.  more  than  usuaCl  heat  m  the  tprrid  zone*    Bdscripdon 
of  the  narrows  of  the  Orinoco  at  Baraguan.    Hijmming  and  flut- 
tering of  insects.. .  Life'stjjr&  audibly  in  every' busl^^  in*  me  clefto  of 
s  the  bark  of  trees,  and  in  the  earth  undermined  uxd  fiUTowedby 
Hymenopterous  insects  .        .        .  •*    .        .       ".        .    213 — 214 

Scientific  Elueidatiqns  avid  Additions — p.  215  to  p.  216. 

Characteristic  terms  in  Arabic  and  Persian  descripdve  of  1^  sui[iace 
of  the  ground  (Steppes,  grassy  plains,  deserts,  &c.).  Riohness  of 
the  old  Castilian  idiom  in  w^rds  expressive  of  the  form  of  mountains. 
« Fresh-water  skates  and  dolphins.  In  tjio  great  rivers  of  both  con- 
tinents some,  organic  sea-forms  are  repeated.  American  nocturnal 
monkeys;  the  three-striped  Douroucouli  of  the  Cassiquiare215 — ^216 

'jgTyjp^omcMc  u4(f<fen(2a--p.  217  to  p.  223..     " 
Pentla^d's  measurements  in  the  eastern  mountain  cHain  of  Bolivia. 
Height  bf  the  volcano  of  Aconcagua   accordiiig  to  Fitzroy  and 
Darwin.    Western  mountain  chain  of  Bolivia        .        .    217-— 219 

Jtfoantain  systems  of  Nortli  Ami>T\<i^,    ^^Vj  M.QW3Li»in8  and  the . 
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'.  Baiamj  Ghain  (Siena  Neyada)  of  California,     Lagima  de  Tim- 
paaogoe  .-       .  .    211^—821 

HjpBOmetriflal  pcofile.  of  the  Highland  of  Mexico  from  the  oilv  of 
Mezieo  to  Santa  F6 221—828 

« 

•  '  r'^Fhytwgmmy  of  FknU9r-V'^S^  to  p,  246,      . 
Uaiyenal  profose  distrihation  of  drganio  life  on  the  declivities  of  ^ 
idgheet  monntams,  on  the  ocean,  and  in  the  atmosphere.     Sab* 
tennuiean  Flora^^   Silicioas-«helled  Polygastrica  in  maeses  of  poUur 


lust,  which  falls  13ce  rain  in  the  neighborhood 
Desert 227—280 

JpQfltoiT  of  the  vegetable  covering  of  th&  sur&ce  of  the  globe.    Gn^ 

'  *diiaf  ctftmsiOQ'  of  vegetation  over  'ihe  bare  rocky  dfust.    Lichens, 

mosses,  and  succulent  plants.     Causes  of  the  present  absence  of 

yegetaaon  in  particular  districts    .        »•;.'.        .    230 — ^288 

* 

.  -^      .     ,  •»  ■     . 

Each  zopehas  Hs  peculi^  ch^uracter.      All  anim&l  and  vegetable 
.  forms  attached  to  fixe^  and  always  recurring  types.    Physioffnomj 
•  of  .Natnte. ..  'Axialysis  of  the^neral  impression  produced  by  th* 
aspctf^  of  a  countiy  or  ^strict,    l^l^e  ^  several  elements  which  make 
lip  iius  imnression ;  outlines  of  the  mountains,  azure  of  the  sky, 
.  and  form  or  the  clouds :  but  principally  determined  by  the  vegetable 
covering.    Animal;  organization  tar  less  influential  on  the  land* 
scape  from  deficiency7)f  mass.    The  power  of  bcomotion  of  indi- 
viduals, anfl  frequently  tiieir  small  size,  alQO  contribute  to  lessen 
their  general  effect  on  the  landscape   .  .        .        .        «    288 — 286 

Enmneration  of  .tiie  forms  of  plants  which  principally  determine  the 

.  physiognomy  of  Nature,. and  which  decrease  or  increase  Arom  the 

Equ^tor^  the  Pole^'  according  to  laws  which  have  been  made  the 

sttbject  of  investigation  .-       .    ■    .        .    286—4188 

Palma,     '\^      ...                       238—239,312-^21 

^afitaips  or  Bana:Das        .                               .  239—240,321—822 

MaivflcesD ....".  .240,  8i2-a28 

Mkno6»     .     -  ,^ 240, 828—824 

Eri^ese,  or  Heath  form                              .        .  240—241,32^^-826 

Cactus  form 241, 326—328 

QrcbidefiB  .........  241—242,  328—329 

COuarina"        .        .        .'  242,329-380 

Needle  trees      !        .....        .  242, 330-345 

Pothos  and  Aroidew  ......  242, 345—347 

39*  ' 
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IdttaiMi,  or  twioing  rope  plants  .        .  24S2— 243,  Ul-^  \P 
Alo»  forfn  .                                                                   243,  SA-Sl  l^ 

Otammeie  ....  243--244,  S^l-»4  |^ 

FeriiB                .'      .       .  /                     .  "        244,354-557 

Liliaoese    .        .  ^  244,,  3$7-^458    |^ 

WUtowibnn      ...  .       .244,36^-486^ 

ftyrtaoeaB          ,    '    ..      .  .             344,36(M5e2 

MdastomAcen  ...  .   *    .             244»  362-4fi3 

Laurel  form      ,,-"'.  .....      .        .:    244,363 

Xigojment  derived  frgm  the  sieht  of  the  natural  grouping  and'con- 
tnwts  of  these  fgrms  pf  plaius.  Importance  of  th^  jDlij8i(^u>]iii0 
shidy  of  plants  to  theland8ca|>e  painter       ..  244r-:-24o;  03— ^ 

Scientific  Elucidations  and  Additions. — ^p.  227  -to  p.'  371. 

Organic  forms,  animal  and  vegetable,  in  the  highest  movintaiji  regions 

a4)aoent  to  the  limit  of  ^erpetji&i  snow  in  the  Andes -and  tbeAbi; 

insects  carried  up  inyolantarily  by  ascending  Qorremts  of  jdr.   The 

'  fi^fpud8Bus  niyahs  of  the  Swisr  Alps.    On  t£e  true  elevation  kbove 

the  sea  reached  by  the  OhinchiUa  Luiiger  in  Chili  •      .  ^  247-'4^ 

•'   S    V  ' 

Leeidias  and  ParmeHas  oA  rocks' not  entirely  coTCfred  ¥^€li*8iiow; 
••ome  phsDnogamouB  plants  aldo  wander  in  t^e  >  Cordilleras  beyond 
ihe  limits  of  perpetual  snow,  as  tiie  Saxi&aga  boussineiuln,  4o 
15,770  Bnelish  feet  above  the  level  of  the  sea.  Groups  of  jpluBQO^ 
^samous  p&nts  Extend  in  the  Andes' to  13,700  and  I4,i920  English 
feet  above  the  sea.;  species  of  Culcitium,  Espeletia)  and  Ranunculus; 
small  umbelliferous  plants  •resembling  mosses  in.  f^pearaace; 
Myrrhis  andicola  lind  Fragosa  arctioides  «    248 — 249 

Measurement  of  the  height  of  Chimborazo,  and  etynM)logy  of 'the 
'  name  .        .  .^        .  .       ^^—291 

Oil  the  greatest  absolute  heights  which  have  yet  been  rOlELbhed  by  aa^T . 
human  beings  in  either  Continent;  in  the  Cordilleras  'and  the 
Himalaya^  on  the  Chimborazo  and  the  Tarhigang  ^    . ; .  251—252 

Habits  and  haunts  of  the  Condor  (Cuntur,  in  the  Inca  language),  and 
singular  mode  of  capturing  these  powerful  birds  in  an  enomnri 

fenced  .by  palisades       .* ,     j    252^-48^ 

• 

Useful  "services  rendered  by  the  Gallinazos  (Cathartes  ursbn  aadCI.' 
aura]j  in  purifying  the  air  in  the  neighborhood  of  human  babita-.  . 

.    tions ;  these  birds  sometimes  tamed    .        ^        .        .        .        256    ' 

On^hat  has  been  called  the  revivification  of  Rotifer©;  views  of 
Khrenberg  and  Doyfere.     According  to  Payen^  .germs  of  Crypto- 
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.  gamia  preMrvethMT  power  of  gennination  ereii  after  belog^ez-i 
posed  to  the  higheet  temperatorea      ....      *  256—257 

PimiHutioii,  if  nbt  entve  siupenaion,  of  organic  fimctioBB  in  the 
,  winter  sleep  of  animajs  belonging  to  the-  higher  eUMea.     y .'    257 


•Soinmer  sleep  of- animals  in  the  tropical  zone;  great  dryness  acts 
.    likeNnnter  oold.    T 
of  Eastmi  Africa 


like  Nnnter  oold.    Tenrecs,  crocodiles,  tortoises,  and  the  Lepidosiren 

^  .    257-^-269 


Anther  dost  or  pollen  ^  fertilisation  of  flowers.  The  "CoalBbogjne 
IbuncL  to  produce  perfect  seeds  in  England,  withQqt  anj  traces  of 
pollen  being  discovered*  ^        •        .        .    25d — 260 

The  Imniinosity  of  the  ocean  produced  by  liyin^j  hmdnous  animals  and 
by  decaying  fibres  and  membranes  of  animals.    Acalephsa  and 

•  sOiicibus-Blielled  luuMnotis  Infusoria.    Influence  on  the  huninoMty 
.  of  a  stimidus  applied  io  the  nerves       .        ..       .-      .    261<^26o 

Pentastom0S  inhabiting  the  pulmoxiury  cells  of  th^  cattleHniake  of 
Oumana     '.'.-'.       ,        ;       .        .        .        .    266—267 

J^ock-btiitding  corals.  ,The  scaffolding  or  solid material-whioh  surriTes 
the  death  of  the  coral  animals.  More  correct  views  6£  receilt  times. 
fSbore  'reeft,.Muurcling  reefs,  and  lagoon  islands.  .Atolls,  or  coral 
w|dls  enclesing  a  lagoon.  The  coral  islands  to  the  south  of  Cubi^  the 

•  Jardines  d^l  ^7  of  Columbus.    The  living  gelatinous  investment 
^ .  of  .t]^  calcareous  scaffoldinff  of  the  cdral  trunks  attracts  fish  and 

turtles  in  search  of  food.    Singular  mode  of  ffshing  by  the  aid  of 
the  Bemora  (the  ^cheneis  naucrates)     .        .        .      •    267-«-274 

■f       •  ■ 

Probable  greatest  dfiipth  of  coral  structures      .      <.        .    274—276 

•*         •  • 

Besides  much  •  carbonate  of  lime  and  magnesia.  Madrepores  and 

Astrseas  also  <A>^tain  some  fluoric  and  phosphoric  acids    276—^7 

■    .  .   ^      ^^ 

Oscillatory  state  of  the  bottom  of  the  sea  according  to  Darwin 

277—278 

Traditions,  of  Samothrace.    Irruptions  of  the  9ea.    Mediterranean 

"  *.Slni^  theory  of  Strato.    Myth  of  Lyktonia,  and  the  ''  Atlantis 

broken  into  fragments"         ...       ^       ,    /,    27ft-281 

.Pn  ibe'.tauses  which  prevent  the  sinking  down  of*  clouds  and  nreevpi- 
tation  taking  place  from  them  .        .  *     .    "201— 282 

Heat  disengaged  from  the  cr«st  of  the  earth  while  solidifying.    Hot 

.<;urrents  of  air  which  in  the  early  ages  of  the  earth,  from  irecment 

.corrugptions  of  the  strata  and  elevations,  of  land,  may  have  been 

diffiiaed  in  tiie  atmosphere  from  temporary  fissures       .    282—283 
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«ta 


OoloMal  sise  and  great  ase  of  some  kinds  of  trees;  Dritgon  tree  of  \;^ 
Orotoya  thirteen,  and  Adansonia  digitata  (B^bal>)  tturty^two  £a^-   \'^ 
fish  feet  in  diameter.    Characters  out  in  the  bark  of  the  trees  in    *^ 
the  15th  oentnry.    Aduison  tfpsig^s  to  some  of  the  Baobab  trunks 
in  S^negambia  an  age  of  between  5100>nd  6000  years  .    2S3r'^M 

Judging  by  the  annular  ^rinss,  tiiere  are  yBW-trees  (Taxns  baoea&) 
from  2600  to  3000  years  ola.  Is  it  true  that,  in  ^the-  northern  iem- 
perate  zone,  the  purt  of  the  tree  turned  towards' the  north.ha8  na^ 
rower  annular  rin^,  asMichel  Montaigne  affirmed  in  £581?  Species 
of  trees  in  which  indiYrdualB.  attain  a  Qize  of  above  tweni^-one  or 
twenty-two  English  fee,t  cUamet0r,  And  an  lage  of  several  centuries, 
belong  to  the  most  different  natural  families    ;     •  ^       .  -  288^—289 

Diameter  of  tiie  Mexican  Schubertia^  diaticha  of  Santa  Maria- del  Tale 

40^  English  fe^i;  the  sacred'Banyan  .fig-tree  of  £leylon  almost  80 ; 

and-the  oaJc  at  Saintes  (Dep.  de  la  Charente  Inf6rieure)  29^  English 

.  feet.    The  age  of  the  oak  tree  estimated  from'  its-  annular  rin^  at 

ftorn  1800  to  2000  years.    The  root  of  the  rose  tree  growing  agidnst 

*  the  crypt  of  the  Cathedral  of  Hildesheim  is  800  years  old.  A  kind 
of  sea-weed,  Macrocystis  pyrifera,  attains  a  length  of  630  llnglish 
feet,  exceeding  therefore  the  height  of^  the  loftiest  OonifersB,  even 

.  'that  of  the  Sequoia  gigantea  .        .        ...        .  -     .    289^-^1 

■zamiiuilion  of  the  probable  number  of  phaBnogamous  plants  hitherto 
^described  or  preserved  In  herbariums.  R^latiye  numbers.  Xiaws 
dispeyered  in  the  geographical  distribution 'of ;  plants.  Belatiye 
numbers  of  the  great  divisions  of  Crjptogamia  to  Cotyledonous 
plants,  and  of  Monocotyledonous  to  Dicotyledonous  plants,  in  the 
-torrid,  temperate,  and  frigid  zones.  Elements  of  arithmetical  bota- 
ny.   Number  of  individuals ;  predominance  of  social  plants.-    The 

.  forms  of  organic  beings  are  mutually  dep^endent  on  and  liinit  each 
other.  If  we  kno^w  exactly  the  number  of  species  of  one  of"  the 
great  &milies  of  GlumacesB,  Legun^inossB,  or  Gompositffi,  a^t  any  one 
part  of  the  globe,  wjq  ma^  infer  approximatwely  both  the  number 
of  species  in  the  remaining  fa^nilies,  and  the  entire  number  of 
phsBno^amous  plants  in  the  same  district.  Application  of  the  nu- 
merieai  ratios  to  the  direction  of  the  isothormal  lines.  Mysterious 
oiiffinal  distribution  of  types.    Absence  of  Roses  in  the  southern, 

•  ^d  of  Calceolarias  in  me  nortiiern  hemisphere.  Why  has  our 
heather  (Calluna  vulgaris),  andwhyliave  our  oaks  nevBr  advanced 
eastward  beyond  the  Ural  Mountains  into  Asia?.  The  veeetation 
cycle  of  each  species  requires  ft)r  its  successful  organic  develop- 
ment a  certain  minimum  amount  of  temperature   .        .    291~-3(% 

Analogy  between  the  nmherical  laws  of  the  distribution  of  anii^aland 
of  vegetable  forms.  If  thore  are  now  culjivated  in  Europe^^bove 
35,000  speciea  of  phsenogamous  plants,  and  if  our  herbariums  pro- 
bably contain,-  described  and  undescribed,  from  160,000  to  212,600 
•species  of  phaanogamous  plants,  it  is  probable  that  the  number  of 
collected  insects  and  collected  phsenogamous  plants   are  near^^ 
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.  equal;  whilfit  we  know  that  certain  w6ll-explored  districts  in  Eu- 
rope have  more^tiiicui  three  timeus  as  many  insecta^as  phenoeamous 
plants     .....       ^        .        .  ,    .        .        .-       .    3^7-306 

Considerations  on  the  probahl^  proportion  which  the  number  of  kn^wn 

plisBUogamous  plants  ^bear^  to  th^  entire  number  existing  on  the 

.surface  of  the  globe  .     .        .       ...        .       ..        ,    306—310 

The  different  forms  of  plants  suocessLvelj  Noticed.  Physiognomy  of 
pl&nts  treated  in  a  threefold  manner ;  viz.  as  to  the  absolute  diver- 
sity of  forms,  their  l6cal  predominance  in  comparison  with  th^  en- 

,  tire  number  of  specied  in  different  phasnogamous  Floras^  and  their 
geographical' climatic  disti^ibutiOu  4        .     ^  .        .    312 — 363 

■-.  .    '  '  **        * 

Greatest  extension  in  height  or  of  the  longitudinal  axis  in  arborescent 

-  vegetation:,  examples. of  235  to  245  English  feet  in  Pinus  laiiaber- 

Uana  and.. P.  dou^asii ;  of  266  English  feet  in  1^,.  strobus ;  of  298 

and'  300  English  feet  in  Sequoia  ^igantea  and  Pmus  trigona.    All 

these  examples  are  fj*om  tl^  north-west  part  of  the^ew  OgntiBent. 

Araucai^  exoelsa  of  Norfolk  Island  onljf  attains,  according  "to  weH- 

ftasur^  measurements,  20^ io  223  I)j)glish  feet;  and  the  Mountain 

Palm^oi  the  Cordillerc^s,  Ceroxylon  andicola,  192' English  feeji;  . 

*     '  •.    -       '•  -  .  .  338—340 

These  gigantic  vege^ble  forms  coiitrustecl  vrith  the  stem  of  two  itxcheir 

.  high  of  a  willow-tree  stunted  by  cold  of  latitude  or  of  mountain 

elevation;  aqd  still  more  remarkably  with  a  phsenogamous  plant, 

Tristicha  hypnoides,  which,  when  ^Ily  developed  in  the  plj^s  of 

'  a  tropical  oount^,  is'ouly  a  quarter  of  an' English  inch  in  neight 

Bursting  forth  of  blossoms  from  the  rough  bark  of  the  Crescentia 
cujete,  the  Gustavia  augusta,  and  the  roots  of  the  Cacao  tree.  The 
largest  flowers,  Eafflesia  amoldi,  Aristoloohia  cordata,  Magnolia, 
Beuanthus  annuus,  Victoria  regina,  Euryale  amazonica,  &c. 

.   '  364r-365 

The  different  forms  of  plapts  determine  the  character  of  the  land- 
scape as  .dependent  on  vegetation  in  differcAt  zoues.  Physiogno- 
mic classifk^ation  or  division  into  groups  according  to  external 
**  facies'*  or  aspect,  entirely  different  -in  its  principles  from  the 
classification  according  to  the  system  of  natural  families.  The 
study  of  the  physiognomy  of  plants  is  based  principally.on  what 
are  called  the  vegetative  orga'hs,  or  those  on  which  the  preservation 
of  the  iTidMd'ml  depends;  systematic  botany^grbunds  tiie  airran^ 
ment  of  natural  families  on  a  consideration  of  the  reproduotiTe 
organs,  or  those  on  which  ^q  j^eserocxtion  of  the  species  oepends 

367 — 371 

On  the  Structure  and  Mode  of  Action  KfVolcanos  in  Hie  different  Farts 

of  the  Earthr-^.  373  to  p.  394. 

influence  of  journeys  in  distant^  countries  on  the  genetalication  of 
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ideas,  and  the  progress  of' physical  geology.  /Influence  of  the  form 
of  the  Medi^rranean  on  -Uie  earliest  ideas  respeetin^  yoloanic  phe- 
nomena. Comparatiye  geology  of  yolcanos.  Periodical  reeurreDce 
of  certain  ^ataral  changes  or  reyolutions  which  have  their  origin 
ia  the  interior  of  the  ^lobe.  Relative'  proportion  of  the  height  o! 
yolcanos  to  that  of  their  cones  of  ashes  in  Pichincha,  the  Pefik  of 
Teneriffe,  and  Vesuyius.  Changes  in  the  height  of  thesumBiit  of 
yolcanos.  Measurements  of  the  neight  of  the  margins  of  the  crafer 
of  Vesuyius,  from  1773  16^1822:  the  author's  measurements  com' 
prise  the  period  from  ISCfe  to  1822         .      "  .        .        .    375—386 

Particular  description  of  the  eruption  in  the  night  x)f23-24th  Qctober, 
1822.  Falling  in  of  a  coAe  of  cinders  426  English  feet  in  height, 
which  previously  stood  in  the  interior  of  the  crater.  The  eruption. 
*of  ashes,  from  the  24th  to  the  28th  of  Octdber,  is  the  most  remark- 
able of  which  we  possess  any  cert^n  knowledge  «ince  the  death 
of  the  elder  Pliny  .        .        ....  -.'      .      - -.-    386«-^90. 

Difference  between  yolcanos  with  permanent  x;raters  ;  and  the  pheno- 
mena (yerjr  rferely  (^served  within  historic  times)'  in  which  trachy- 
tic  mountains  open  suddenly,  emit  laya  and  ashes,  and  reclose  again 
perhaps  for  ever.  The  latter  class  of  phenomena  are  particu&riy 
instruotiye  to  the  geologist,  because  theyrecall  the  earliest  revolu- 
tions of  the  'oscillating, ,  upheaved,  cuia  fissured   surface  of  the 

'  globe.«  OPhey  led.  in  islassical^  antiquity,  tp  the  view^  of  the'Pyri- 
phlegethon.  Volcatios  are  Intermitting  earth  springs,  indicating  a 
communication  ^permanent  or  transient)  between  the  interior  and 
the  exterior  of  our  planet;  they  are  the  result  of  a.  reaction  of  the 
still  fluid  interior  against  the  crust  of  the  earthy  it  is  therefore 
needless  to  ask  what  chemical  substance  burns,  or  supplies  materials 
for  combustion,  in  yolcanos.       .        .^       .        .        ...  390 — ^Z 

The  primitive  cause  of  subterranean  heat  is,  as  in  all  planets,  thd  pro- 
cess of  formation  itself,  i,  e,  the  forming  of  the  aggregating  mass 
from  a  cosmioal  gaseous  fluid.  Power  and  influei\ce  ^  the  radia- 
tion of  heat  filrom  numerous  open  fissures  and  unfilled  veins  in  the 
Ancient  World.  Climate  (or  atmospheric  temperature)  at  that  period 
very  independent  of  the  geographical  lafitude,  or  of  the  position,  of 
the  nlanet  in  respect  to  the  central  body,  the  sun.  Organic  forms 
of  tne  present  tropical  world  buried  in  the  icy  regions  Of  the  north. 

-  393—394 

Bcientific  JEJlucidations  and  Addttions^^..  395  to  p.  3.99. 

Baromeiaic  measurempnts  of  Vesuyius.  Pomparison  of  the  height  of 
different  points  of  the  cf ater  of  Vesuvius  ,        .  *      .        395 — 398 

Increase'of  teinperature  with  depth,  1°  Reaumur  for  every  113  Parisian 
feet,  or  1°  of  Fahrenheit  for  every  53.5  English  feet.  Temperature 
0?  the  Artesian  well  »at  Oeynhausen's  -Bad  (New  Safaswerk,  near 
Minden),  the  greatest  depth  yet  reached  below' the  level  of  the  sea. 
The  hot  springs  near  Corihai^e  led  PAttvwis,  Bishop  pf  Pertusa,  in 
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.  ifie  3d  century;  to  form  just  conjex^tures  respecting  the  cauto  of  the 
increase  of  temperature  in  the  interior  of  the  eavUi  .        39^—399 

The  Vital  Force;  or,  the  Rhodian  (Genius — p.  403  to  p.  407.    ' 

ItMe to  *t Theyital' Force;  or,  the  Rhodian  (?eriitis"-^jp,  408  to  p.  410. 

Xna  JRhodia^  Genius,  the  derelopment  of  a  physiological  idea,  in  a 

^  snyihical  ^arb.    Difference  of  views  respecting  the  hypothesis  of 

peculiar  vital  forces     .       -/     <  •        •        •        .  •      .        ..       408 

THe  difficulty  of  satisfactorily  reducing  the  vital  phenomena  of  organ- 
isation to  pliysical  and  chemical  laws,  is  principally  founded  on 
the  compuoation  of^  the  phenomena,  and  on  the  i^ultiplicity  of 
ramiltaneously  acting,  forces,  as  w<ell  as  the  varying  conaitions  of 
.     tbe  aotivi^  of  those  forces.    Definition  of  the  expressions  '^ani- 
jmkW  and  '' inanimate''  substances.    .Criteria  derived  from  tibe 
'  ennposition  of  the  elements  nfber  a  substance  has  been  separated 
•into  ports  by  ej^ternal  agency  are  the .  simple  enunciation  of  facts 
-.'...  -      408^-410 

fXie  Pkdeau  of  Caxamarca,  the  ancient  residence  of  the  Inca  Atahudllpti, 
<^and  the  first  view  of  the  Pacific  from  the  crest  of  the  Andes — 

■--^      p.  411  to  p>  438:, 

Qaina-producing  forests  in  ,the  valleys  of  Loxa.    First  use  of  the 

fever-bark  in  Europe ;  the  Countess  of  Chinchon,  wife  of  the 

^ioeroy    '  .     "  *        .        ^        .*~     .        .        .        .        413 — 414 

Alpine  yeeetation  of  the  .Paramos.    Remains  of  ancient  Peruvian 

^  artificiia  ]:plids ;  they  rise  in  the  Paranlo  del  Assuay  almost  to  the 

'beight  of  the  summit  of  Mont  Blanc       ....    414 — 420 

Singular  mode  of  cfOmmunication  by  a  "swimming  post''  messenger. 

"  -  .  -    ,420—421 

• 

Descent  to  the  Amazons  Eiver.    Vegetation  round  Chamava  and 
'Tom^p^oda;  Bed  Groves  of  BougainvillsBa.  Ridges  of  rock  vaverse 
'  the  Ainazons.    Its  breadth,  at  me  Pongo  de  Manseriche  less  than 
'  160  English  feet.  '  The  falling  in  of  masses  of  rock  at  Rentema  left 
the  bedof  the  river  below  the  falls  dry  for  some  hours,  to  the  great- 
alarm  of  those  who  lived  on  the  banks  ....    421-^-^!3 

Passage  across  Che  chaib  of  the  Andes  at  the  part  where  it  is  inter- 
sected by  the  magnetic  equator.  Ammonites  nearly  15  English 
inches  long,  Echini,  and  Isocardiae  of  the  cretaceous  group,  collected 
between  Guambos  and  Montan,  12,790  English  feet  above  -tlie  level 
of  the  sea.  Rich  silver  mines  of  Chota.  Tlie  pictures<]^uely  tower- 
ing Cefro  de  Guargayoc.  Large  mass  of-  pure  native  silver  in  .fila- 
ments or  wire  found  in  the  Pampa  de  Navar.  A  fine  piece  of  pure 
gold,  wound  round  with  similar  threads  of  silver,  found  in  the  Cho- 
ropa^mpa  (field  of  shelhj,  so  called  from  the  numerous  fossils.  Out- 
bursts of  silver- and  gold  ores  amongst  the  cretaceous  rocks.    The 
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fflnili  niQilntlun  town  of  -MioaipaiiiiNi  i«  11,874  En^ish  fee^idbove 
the  J«Tel  of  the  Ma  .   '42S-'-«S7 

From.ih^  mouxttain  wildenieai  of  tiie  Paramo  de  Yaniginuiga  tiie 
traveller  descends  into  the  beautiful  valleY,  or  rather -iiIatoMi,  of 
Cazamarca  (the  eleyation  of  which  is  neany  equal  ia  Inat  of  Ha 
eity  of  Quito). '  Hot* baths  of  ilie  Inoas.  Ruins-of  ^  Pkbee  ^ 
Atahuallpa  inhabited  by  his  descendants;  tiie  fiunfl^  #f  AJtorpiko, 
who  live  there  in  the  greatest  poverty.  Strong  bdief  of 'tite  still 
remaining  subterranean  ''golden  ear&ns''  of  the  Inca  beneaUiHlie 
•Aiins;  such'  oertainlj  existed*  in  ^e  Yalley  of  Yueay,  beneath  tin 
Temple  of  the*  Sun  at  Cuxoo,  and  at  several, other  ^into.  Oonw- 
sation  with' the  jouthfdl  son  of  the  Ouraea.Astorpilco.  -  "The  room 
JB  still  shown  in  which  (1553)  th<$  unharppT  AtahiuJh>a  was^  impri- 
soned for  nine  monthS|  also'  the  waU  on  which  tiie  Inea  indicated 
the  heiekt  to  which  he  would  fill  the*  room  with  gold  i{  he  shtftald 
regain  his.  liberty.  Manner  in  which  the  Inea  .was  pni  to  dealli  on 
the  29th  of  Aurast,  1533,.and  remarks  on  wlmt  are  isi^biieeiriy 
;  Called  ''^  the  Indelibly  stains  of  blood"  dn  a  stone  slab  in  front  of  ftft 
altai"  of  the  chapel  of  the  state  prison    .        .     •   •        .    427t^30 

Hope  of  a  re^ration  of  tke  empire  of  &e  Ineas*  (which  wta  also  en- 
tertained by  Kaleigh)  has  bben  pi^eserved  among  the  natives.  -Oause 
of  this  expectation  ...        :      ^        .'        •        «       .433 

■  ■      •    ;. 

Journey  from  Caxamarca  to  ike  sea-coast  Passage  over  the  Oordii- 
lera  by  the  Altos  de  Guaneamarca.    Often  disappointed  hope  of 

•  enjoying  the  first  view  of  the  Padfic  Ocean  from 'the  crest -of  tha 
Andes.  This  hope  at  last  fulfilled  at  an  elevation  of  9,380<KngM8H 
feet         .        .        .        .    • •  .    433--i37 

9 

Scientific  Elucidations  cdfid  Additions — p.  438  to  p.  452. 
On  the  origin  of  the  name  borne  by  the^chain  of  the  Andes  438 — 439 

Epoch  of  the  introduction  of  the  Quina-bark  in  Europe         439^-440 

...  '^    •  " 

Bemains  of  the  roads  of  the.Incas,  and  of  fortified  dwellings;  Ai>o- 
zentos  de  Miilalo,  Fortaleza'del  Canar,  Inti-Guaycu  ^^O^-^^l 

On  the  ancient  civilization  of  the  Chibchas  or  Mnyscas  of  New  Granada 

441—443 

Potatoes  and  Plantains,  when  first  cultivated    .  ^     .        .        .443 

Etymology  of -the  word  Cundinamarca,  which  has  been  corrupted  from 
Oundirumarca,  and  was  used  in  the  first  years  of  republican  inde- 
pendence to  denote  the  whole  country  of  New  Granada  444 

Ohronometric  connection  of  the  town  of  C^uito  with  Tomepends  on 
the  upper  waters  of  the  Amazons,  and  with  Callao  de  Lima,  the 
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pontiotL  of'  which  was  accurately  determined  by  observations  of  the 
transit  of  Mercury  on  the  9th  <lay  of  November,  1802   .    444     415. 

Unpleasant  etiquette  in  the  Inca's  court.  Atahuallpa's  captivity; 
-his  proposed  ransom    '  ^ 445 — 446 

Philoso^iic  doubts  of  Huayna  Caprac  (according  to  the  report  of  Padre 
Bias  Valera)  respecting  the  Deity  of  tiie  Sun.  Objections  of  the 
Incargovemment  to  -the' extension  of  knowledge  dmong  the  poorer 
and  lower  classes  of  the  people 447—448 

Baleigh's  proieict  for  restoring  the  dynasty  of  the  Incas  under  En^ 

lish  protection,  for  which  a  yearly  tribute  of  several  hundred  thou- 

.  sand  pounds  was  to  be  paid   .        »        .        .        .  ^    .        .     448 

Earliest  evidence  obtained  by  Columbus  of  the  existence  of  the  South 

Sea  or  Pacific"  Ocefui.    The  South  Sea  first  beheld  by  Vasco  Nunez 

d&]^boa  (25th' Sept.  1513),  and^rst  navigated  by  Alonso  Martin 

'd*  IXni  Benito    •    .      ^       .'       .        .        .        ..      ,.        .     449 

On  the  possibiUty  of  the  formation  of  an  Oceanic  Canal  (with  fewer 
locks  than  the  Caledonian  Canal)  ihrough  the  Isthmus  of  Panama. 
Points  in-which  the  examination  has  been  neglected     .    449 — 452 

Detei^dination  of  the  longitude  of  Lima 452 
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Adansoi^ia  digitata  (monkey-bread  tree),  one  of  the  largest  and  oldest 

trees  of  we  ^obe,  286. 
Alloo,  the  native  l^eravian  dog^  99.  * 

Aloe,  243,«  349.   .  ,  .       . 

Altai,  one  of  the  four  parallel  mountain  ohains  in  Central  Asia,  83>* 
American  races,  connection  between  the  inhabitants  of  Western  Am'e? 
rica  and  Eastern  Asia  probable,  but  its  nature  and  period  uncer- 
tain, 146.  •  «  .  .        ' 
Andes,  etymological  considerations  oonneoted  with  the  word  Andes 

or  Antis,  438. 
Animal  life,  its  universal  diffusion,  227. 
Asia,.  Central,  general  review  of  iter  mountain  systemsj^SS. 
Atlas.— 7The~^osition  of  ^e  ancient  AHas  disoussed,  124. 
Atahuallpa,  site  of  his  ancient  palace»428;  his  prison,  429;  death,  • 
.    429 ;  deseendants,  436 ;  noUoe  of  4ihe  comet  which  appeared  in  the 
'    year  on  which  the  Inca  wad  put  to  death,  446. 

Banks,  slightly  d^vated  ^kMrtions  of  the  Llanos^  called  ''Banks'^  by 

the  natives,  25,  47.  ,       ^ 

Boa,  swims  in  tiie  South  American  rivers,  and  carries  its  head.above^^  . 

Water  like  a  dog,  155.  ^  .       '   .  -  ^^* 

Bogota,  the  seat  of  an  ancient  civilization  of  the  Muyjioas  or  Chlb« .  % 

chas,  44^2. 

Cactus,  241,  S26.     '  . 

Camel,,  71;  Bitter's  memoir  on  the  diffusion  of  the  camel,  present 

'    existence  in  a  wild  state,  72.;  fossil  in  the  Sewalik  hills,  73. 
Casas  ^ndes,  ruins  of  ai}i  AjEteo  palace,  141. 
Casuanneae,  242,  329. 

Caxamaroa,  the  ancsient  capital -of  the  Imui,  413,  427.  *      * 

Cereals. — Original  country' of  the*  principal  Cereals  diseased,  141. 
Chibchas,  442. 

Chimborazo,  conjecttires  as  to  the  origin  of  the  name,  250. 
Chota,  silver  mines  of,  424. 
Cinchona,  feven-bark^  or  qidna^  413,  439.' 

Climate  of  the  pastern  or  flat  portions  of  South  America  widely  dif- 
ferent, from  that  of  Africa  in  the  same  latitudes,  causes  of  the 


.  ditmsn^t  3Q»  109  yike  sMIheni  hemisphere  ^odev  and  moister 

tiuui  thatfM>ril|un,  121. 
dfimaftie  ettMB  of  aoilniBiye  forests,  112. 
OcelebogYne,  produces  perfect  seeds  nithout  any  trace  of  pollen  hay- 

ingbeen discoveredy  260. 
Condor. — ^Discussion  of  the  height  in  the  atmosphere  to  which  the^ 

condor  ascends,  252. 
Coniferaa,  orneedle-trees,  242, 330.  *  ^ 

Coral  reefiiy  classified  bv  Darwin,  218;  lus  hypothesis  ^^iSbue^^pfprn. 

and  growt^i  of  Cof^  reefe,  277.  •     /r..  -^ 

Oorreo  que  ^acla,.:tlM>  ''swifiOning  posf'  in  the  upper  water*  jipgi[|r 

Amasons  river,  420.  :     '    .^- 

Cnrare,  plant  from  which  the  poison  is  obtained,  165. : 
.    Current.— -Qteat  revolving  current  of  the  Atlantic  Qqean  discusse^^ 

Dogs. — ^European  dogs  Iavo  become  wild  in  Sou&  Ameilca?  and  lif^ 
in  troops  in  the  Pampas,  98 ;  naUve  Peruvian  ddgs,'  99 ;  Ts<4iudi'8 
remarks  on  tiio  ind^nous  races  of  dogs  in  America,  10i«     •  - 

Diagon-treeof  Orotava,^6,  283.  .    '"  _ 

*  •      *       •  ' 

Ksqnimauz,  iiMtances  recorded  Of  their  having  been  caxri^  Aorosi 
• '  the  Atlantic  to  the  shores  of  Euxopof  136^      '•    •      • 

Perns,  244,  354.  : 

Figured  rocls,4.  e.  ^ures  eng^yVn  on  rocks  in  an  extensite  distiiel 

^  of  South  America,  160.  ^ 

Vresh  water  springs  in  jpe  ocean  near  Cuba^  187. 
Foumel,  recent  oontribinDns  to  the  physical  geography  of  Northern 
Africa,  104.  *  /  ^  ' 

\  Fremont,  Captain,^  importance  of  his  geographical  memoirs  on  our 
''    Imo'^ledge  oT  the  geography  of  Im^rm  America,  50  >  and  gcfne* 
rally  in  Note  (»),  afio  219.  ^ 

*-  Geo^phical  distribution  of  plants^  laws  of  tiie,  295. 
Gobi,  the  plateau  of,  75,  78.       . 
Gramineae,  243,  351. 
Guaranis,  a  tribe  inhabiting  the  seacoast  and  plvers  near  the  mouth 

of  the  Orinoco,  147. 
Gfanite,  leadenoeotbr^  rocks  of,  in  Ihe  Orinoco,  154. 
Great  basin,  tho  elevated  plain  so  called,  between^  the  Rocky  Jtfount- 

ains  and  the  Sierra  Nevada  of  Oalifomia^  55;  farm's  an  inland 

closed  river  basin, '219. 
Gymnotus,  descr^tion  of  its -capture  in'S6uth  America  by  means  of 

horses^  39. 

Heat1%  i^ants  dfveloped  during  mflorescence,  346. 

Heaths,'240,  324. 

Himalaya,  one  otthe  four  parallel  mouiitahi.ehains  of  Ceniaral  Asia,.88« 

Hiongnuy  94.  .:  '. 

"ikelr,  Dr.  J.,  veiQent  detdiminsb^Qiii  of  the  elevation  of  the  Kinchin- 


jinga,  oiM  of  ilie  highest  peaks  of  tbe  Hunalaya,  88 ;  on  the  pro- 
duotion  of  perfect  seeds  by  the  Ooelebbgyiiei  259*^Temfa!kB  on 
the  geographical  distribution  of  plante  in  Aimrotw  "floras,  309.  < 

niin^ani  and  Sorala,  their  height  above  the  sea  ^recently  corrected, 
63,  90,  217. 

Kashtneer,.  yalley  0^  79.  ^  -  -. 

Kinchinjinjga,  one"  of  the  highest  peaks  of  the  Himalaya,  its  elevation 

recentfy  determined,  88.  ^     .^ 

Eii)|(ft4Un,r0ne  of  the  fonr  parallel  mountain  chainif  in  Central  Asia, 
.i4,  86. 

Lama,  alpaca^  find  guanaco,  three   originally  distinoi  species  of 

animals,^  described,  139.  •  ' 

Laar^  as  a  characteristic  form  of  vegetation,  244>  363. 
Lianes,  243,  347.     • 

Liliaceae,  244, 357.  ,  ^ 

Llanos,  ^eir  description,  29 ;  climate  Hstrongl^  contrasted  with  that 
of  the  African  ^fdns,  30 ;  animals  which  inhabit  them,  34;  their 
'  prevalent  vegeta^tion,  107.   ^  '  .  - 

Luminosity  of  the  ocean,  261.  ■  > 

MalvaceaB,  240. 

Maranon,  or  Amazons,  upper  valley  of,  423. 
,  Mauritia  pal]ai>  35, 149. 
Melastomaceffi,  244,  362.  • 

MimosesB,  240, 323.  .  -      . 

Idississippi,  river,  its  source  correctly  ascertaiiied,  60. 
Moon.  mo\mtains  of  the,  their  existence,  extent,,  distance  from  the 
*   .  Bquator,  and  general  direction,  dispussed,  128. 
Mountain  chains  in  Aqia,  in  the  direction  of  parallels  of  latitude,  83 ; 

those  coinciding  nearly  with  meridians,- 89. 
Muyscas,  ancient  civiliiatioh  of  the,  442. 
Myrtaceae,  244,  360. 

North  America,  general  aspeclk  of  its  natural  features,  and  considera- 
tions' on  its  physical  geograpl^y,  51.  ^ 

Orchideae,  241,  328.  '  .     '. 

Orinoco,  169;    magnitude  of  the  river  compared  with  diat  of  the 

rivers  Plate  and  Amazons,  172;  its  sources  yet  unvisited,  173'; 

senerab  description  of  its  course,  174;  "  black  waters"  of  the 

Upper  Orinoco,  175 ;  Cataracts  of  Atores  and  Majrpures,  176 ; 

discussion  of  questions  cbncemuig  its  sources,  191;  supposed 

origin  in  a  lake,  19^. 
Otomacs,  a  tribe  on  the  Orinoco  who  use  earth  as  food,  156. 

Pacific,  the  autiiior's  gratification  at  first  seeing  the  Pacific  from  the 

Alto  de  Guangamarca,  436. 
Palms,  238,  312.  ... 
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PUianOk — Commnnioaiion  by  oanal  or  r8ilr<MA  across  t^e  Isthmirsr  of 

Panama  diftooased,  449.  . 

Paramo,  a  mouHtainout  r«|^on  in  Sooth  Amorioa  so  called,  d7 ;  lis 

dimate  and  vegetation,  97,  414. 
PMoral  li£»  abiMwt  unknown  to  the  original  inhabitants  of  AmeriA, 

34. 


teen  different  forms  of  plants  enumerated,  which  are  ehieflj  con- 
cerned in  determining  the  aspect  of  Mature,  237;  Pabns,  238; 
Plantains  or  Bananas,  239 ;  Malyaceaei  and  3ombace8d,  240 ;  Mi- 
mosas,  240 ;  Heaths,  240 ;  Cactuses,  241 ;  Orohtdeaa,  241 ;  Cafu- 
arinefo,  242;^  Ooniferaa,  242;   Pothos,  242;    Idanes,  243f  4161^ 
243;   Grasses,  243;   Ferns,  244;  Liliaeesd,  244;  Willows,  244; 
MyrtaceadyvMelaetomacese,  and  Laurineas,  ^4 ;  number  of  Bpe<»ei 
contained  in  herbariums,  291 ;  points  of  view  in  which,  the  laws 
of  the  geographical  diatribution  of  plants  may  be  regarded,  29&; 
conjectures  as  to  the  whole  number  of  species  on.  the  glQj»e,-306; 
ihore  than  half  .the  number  of  sneciei)  are  probably  yet  ^uiknown, 
3Q8;  heat  developed  during  inflorescence,  346;  general  xemarlU 
on  a  Physiognomic  classification,  3C|7. 
Pothos,  2i2,  345. 

--••.■ 
•    .  ^ 

Qnina  (or  fever  bark),  413.  .       ... 

Beads,  old  Peruvian,  of  the  times  of  die  Incas,  415. 
£0tifer8B,  {heir  revivification,  255. 

Sahara  (African  desert)  composed  of  several  deiached  basins,  103. 
Sand-spouts  a  phenomenon  characteristic  of  the/Peruvian  &nd  De- 

•  sort,  150.  ^  -      ■  ' 

Sargasso,  Mar  de ;  its  geographical  position  discussed,  68  ;^  is  tne  most 

remarkable  assemblage  of  plants  of  a  single  species  yet  knpwn 

on  the  globe,  68. 
SohomburgK. — Travels  of  the  brothers  Robert  and  Richard  Schom- 

burgk  important  in  many  respects  in  regard  to  the  physical  geo^ 

graphy  of  Guiana  and  the  bordering  countriee,  .148,  160,  189, 

Sleep,  summer  and  winter,  of  animals,  36,  152,  25V. 

Snowy  limit  of  nerpetual ;  inequality  of  this  limit  on  the  northern  and 

southern  deohvities  of  the  Himalaya,  92. 
Sorata  and  Illimani;  their  heights  above,  the  sea  jrecently  corrected, 

63,96,217.      .  .\      - 

Steppes  and  Deserts,  characteristics  of  the  European,  26;  African, 

26 ;  Asiatic,  27 ;  South  American,  29 ;  analogies  and  -contrasts 

between  the  steppes  and  the  doean;  26, 49.       • 
Strato,  his  sluice  theory;  279. 
Sugarcane ;  of  Tahili,  of  tiie  West  Indies,  and  of  Guiana,  45. 

Tacarigua,  Lake  of^25 ;  its  scenery  and  vegetation,  43. 
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Temperature. — Contrast  between  the  tempehiture  of  the  east  coast  of 
''      America  and  |Jie  west  coast  of  Europe  in  the  same  latitudes, 

114-;  general  remarks  on  the  temperature  of  the  United  St^ites 

of  America,  115. 
Thianrschan,  one  of  the  four  parallel  mountain  chains  in  Central 

Asia,  74,  81. 
^Hiibet,  occupying  the  valley  between  the  erdat  chains  of  the  Euen- 

llin  and  Himalaya,  diyided  into  Upper,  Middle,  and  Little  Thibet ; 

its  mean  elevation  and  description,  80. 
Tibbos,70,  * 

Timpanogos,  Laguna  de,  55 ;  is  the  Great  Salt  Lake  of  Fremont,  219. 
Traoitions  of  Samothrace,  278. 
^SsJKAt  age  of,  28S ;  trees  of  highest  growth,  338. 
tlfctsetum  subspicatum,  an  inhabitant  both  of  the  Arctic  and  Antarc- 

•   tic  Circles,  353. 
TaarickSy7(X    ! 

Urwald,  or  primeval  forest,  a  name  too  lightly  used,  206 ;  true  oha- 
Tacter  of  a  primeval  forest,  207  •;  description  of  the  nocturnal  life 
of  wild  animalsnn  the  Urwald,  ^09.  \ 

Tegetation,  its  propagation  and  extension  ever  newly  formed  lands,  . 

^'  .'  236;  th^vabsence  of  trees  erroneously  su^poised  to  characterise 
hot  countries,  232 ;  extensive  arid  tracts  m  countries  otherwise 
of  luxuriant  vegetation  a  geological  problem  which  has  not  been 
sufficiently  considered,' 233;  characteristic  aspect  of  vegetation 
in  the  fropicer,  245;  characteristic  vegetation  of  the  Aips  and 
.  AndQS  at  gr^at  elevations,  248. 

YecrUvius,  measuremeijits  of  height  at  different  periods,  384,  395^  par- 
ticulars of  the  eruption  of  1822,  386. 

Vital  force,  the,-  or  Bhoidian  Genius,  403. 

Yolcanos  of  tiie  Thian-schan  chain  situated  in  the  interior  of  Asia  far 
distant  £rom  the  sea,  85  f  stmoture  and  made  of  action  of,  375  ; 
instances  of  extensive  volcanic  connection,  381 ;  importance  of 
repeating  exact  measarements  of  the  heights  of  craters,  S83. 

WiUows,  244,  358. 
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STBICKIAND'S  QUEENS  OF  ENGLAND. 

A  NEW  AND  ELEGANT  EDITION 

OF 

LIVES   OF   THE    QUEENS   OF    ENGLAND, 

FROM  THE.  NORMAN  CONQUEST; 

WrrU  ANECDOTES  OF  THEIR  COURTS,  170W  FIRST  FUBUSHED  FROM  OFFICIAI 
*    RECORDS  AND  OTHER  AUTHENTIC  DOCOMENTS,  FRIYATE  AS  WELL  AS  PUBLia 
HBW  BDITIOH,   WITH  ADDITIONS  AHD  CORRECTIONS. 
BY   AQNES   8TBZ0KLAND. 

FlonBinf  ft  ''■■'^■"'"^  Mriot  in  erowa  ooteTo.  beftutiftiUy  iniiifetd  witk  lane  tjpe  oa  fiiM  paper,  done 
up  in  lioh  wttn  crimion  cloth,  and  aold  at  a  cliaaper  rate  than  lonner  editiona. 

VoIiimA  One,  of  nearly  leven  hundred  larjg^e  pagee,  containing  Yolumen 
One,  Two,  and  Three,  of  the  duodecimo  edition,  ami  Voluma  Two,  of  more 
than  eix  hundred  pages,  containing  Volumes  Four  and  Five  of  the  12mo., 
have  just  been  issueo.  The  remainder  will  follow  rapidly,  two  volumes  in 
one,  and  the  whole  will  form  an  elegant  set  of  one  of  the  most  popular  his- 
tories of  the  day.  The  publishers  have  gone  to  much  expense  in  pre- 
paring this  from  the  revised  and  improved  London  edition,  to  meet  the  fre  > 
quent  inquiries  for  the  '*  Lives  of  the  Queens  of  England,*'  in  better  style^ 
larffer  type,  and  finer  paper  than  has  heretofore  been  accessible  to  reaaers 
in  Uiis  country.    Ajiy  volume  of  this  edition  sold  separately. 

A  few  copies  still  on  hand  of  the  Duodecimo  Edition.  Ten  volumes  are 
now  ready.  Vol.  I. — Contains  Matilda  of  Flanders,  Matilda  of  Scotland, 
Adelicia  of  Louvaine,  Matilda  of  Boulogne,  and  Eleanor  of  Aouitaine. 
Price  50  cents,  in  fancy  paper.  Vol.  II.— -Berengaria  of  Navarre,  IsabeUa 
of  Angouleme,  Eleanor  of  Province,  Eleanor  of  Castile,  Mareuerite  of 
France,  Isabella  of  France,  Philippa  of  Hainault,  and  Anne  of  Bohemia. 
Price  50  cents.  Vol.  III. — Isabella  of  Valois,  Joanna  of  Navarrej  Katha- 
rine of  Valois,  Margaret  of  Aniou,  Elizabeth  Woodville,  and  Ann  of  War- 
wick. Price  50  cents.  Vol.  I V . — Elizabeth  of  York,  Katharine  of  Arragon, 
Anne  Boleyn,  Jane  Seymour,  Anne  of  Cleves,  and  Katharine  Howard. 
Price  65  cents.  Vol.  V. — ^Katharine  Parr  and  Quiecn  Mary.  Price  65  cents. 
Vol.  VI. — Queen  Elizabeth.  Price  65  cents.  Vol.  VII.— ^ueen  Elizabeth 
(continued),  and  Anne  of  Denmark.  Price  65  cents.  Vol.  VIII. — Henrietta 
Maria  and  Catharine  of  Braganza.  Price  65  cents.  Vol.  IX. — Mary  of 
Modena.  Price  75  cents.  Vol.  X. —  Mary  of  Modena  (continued),  and 
Mary  II.    Price  75  cents. 

Any  volume  sold  separately,  or  the  whole  to  match  i;i  neat  green  cloth. 

JUST  PUBLISHED 

vozairaaxi   Tsxr: 

OOlTTAlKUrO 

MARY  OF  MODENA,  AND  MARY  IL 

t  Price  75  cents  in  fancy  paper. — Also,  in  extra  green  cloth. 

"  llieee  volumes  have  the  faadnation  of  a  romance  united  to  the  integrity  of  lustoxy."— TIsmi: 
"A  most  TBluable  and  entertaining  work."— CArom'cfe. 

*!  Thw  interesting  and  well-written  woric,  in  which  the  seTere  truth  of  history  takes  almost  the 
^dness  of  romance,  will  /institute  a  valuable  addition  to  our  biegrai^cal  literatura.**— Abnisv 

"  A  valuable  contribution  to  historical  knowledge,  to  young  persons  especially.  It  contains  a 
mass  of  evenr  kind  of  historical  matter  of  interest,  which  industry  and  research  could  collect.  We 
nave  oenved  much  entertainment  and  instruction  from  the  wbrk."— jiti^eiuram. 

<*  't!St^-  <?^u^<»  of  this  work  is  Mual  to  the  conception.    Great  pains  have  been  taken  to  ouOce 
It  both  mteffwting  and  valaable."— Zi^erory  GazetU. 

**  A  channinf  work-^till  of  inxereitt,  «X  onoa  sensoa  «i^  V^wrioV— IfoiuiMr  QtoMot, 

'  A  most  charming  biogtaphksail  vwmovi.  "Wa  QOTk!c^xv9k«  \n  «Et!c»iaK»%  wa  xnMaiu^t9b&.«s^^;&&gwK 
that  we  Juiow  of  no  more  valnabla  oontittraJdofn  xo  mudL«m\Mwn  Vbs&.  ^CBfax^'Oc^^viffa&K  ^jimm 
iKiMklaodla  Lives  of  the  Qneenk^—Monuag  lieroVi. 


LEA  AND  BLANCHARD'S  PUBUCATIOMS. 


SCHOOL  BOOKS. 


SCHMITZ  AND  ZUMPT'S  ClASSICAL  SERIES. 

VOIiUBESl    !• 

O.  JUIill  C^SARIS 

GOMMENTARII   D£   BELLO    GALLICa. 

WITH  AN  INTBODUCnON,  NOTES,  AND  A  GEOGRAPHICAL  INDEX  IN  ENGLISH, 

ALSO,  A  MAP  OF  GAUL,  AND  ILLUSTRATIVE  ENGRAVINGS. 

In  one  hwidaoina  Iflma  tdIoiim,  extra  doth. 

This  Series  has  been  plaeed  under  tlie  editorial  management  of  two  eminent  aebolan 

and  practical  teachers.  Dr.  Schmitz,  Rector  of  the  High  School,  Edinburgh,  and  Dr. 

ZuxPT,  Professor  in  the  University  of  Berlin,  and  will  combine  the  following  advan- 

1.  A  grBdoally  aioendinc  series  of  School  Bodes  on  a  nnUbrm  jrfan,  so  as  to  constitate  withbi  a 
definite  number,  a  complete  Latin  Corricalum. 

2.  Certain  arransemeiits  in  the  mdimentary  volnmes,  which  will  insnre  a  fhir  amoont  of  kaow- 
ladse  in  Rmnan  literatnre  {o  those  who  are  not  designed  Ibr  professional  life,  and  who  therefinv 
will  not  require  to  extend  their  stndies  to  the  advanced  portion  of  the  series. 

3.  The  text  of  each  author  will  be  such  as  has  been  constituted  bv  the  most  recent  collatioiia  of 
manoscripts,  and  will  be  prefhced  br  biographical  and  critical  aketcnes  in  EngUdi,  that  popils  muf 
tn  made  aware  of  the  character  and  peculiarities  of  the  work  they  are  aboutto  study. 

4.  To  remove  difficulties,  and  sustain  an  interest  in  the  text,  explanatory  notes  in  English  will 
be  ^aced  at  the  foot  of  each  page,  and  such  comparisons  drawn  as  may  senre  to  unite  the  histoir 
of  tna  p««t  with  tiie  realities  m  modem  times. 

fi.  Tlie  woria,  Kenerally,  will  be  embellished  with  maps  and  illnstraUve  engravings,— aocompani- 
m^tTwhich  wul  greatly  assist  the  student's  compreheoaion  of  the  nature  of  the  countries  and 
leadoog  drcumi^anoes  described. 

6.  The  respective  volumes  will  be  issued  at  a  price  considerably  less  than  that  usually  ehaiged  ; 
and  as  the  texts  are  from  the  most  eminent  sources,  and  the  whole  series  constructed  npon  a  de- 
terminate plan,  the  practice  of  issuing  new  and  altered  editioas,  which  is  compkunad  oc  alika  by 
toaohers  and  pupils,  will  be  altogether  avoided. 

From  among  the  testimonials  which  the  publishers  have  received,  they  append  the 
follbwing  to  show  that  the  design  of  the  series  has  been  fully  and  succossflUly  carried 

out}— 

CentnU  Uigk  Stkool,  Fkaa.t  June  39, 1847 
Omfltnifn , 

I  have  been  much  pleased  with  your  edition  of  Canar's  Gallic  Wars,  being  part  (tf  Schmitz  and 
Zomi^  classical  series  for.  schoon.    The  work  seems  happily  adapt^  to  the  wants  of  learners. 

The '  .        r  

that 

pensive    ,  „  ... 

IS  pleasing  to  the  eye.    I  take  great  pleasure  in  commending  the  publication  to  tlie  attention  of 

te^fjhen.    It  will,  I  am  persuaded,  commend  iUielf  to  all  who  give  it  a  fair  examination. 

Veiy  Kespectfully,  Your  Obt.  Servt.. 

JOHN  S.  HAJh*. 
To  Messrs.  Lea  &  Blanduud.  Prmdpal  PkUa.  High  SchooL 

QenOemm:—  .^flK  28, 1847. 

The  editi(Hi  of  "Csesar^  Commentaries,**  embraced  in  the  Classical  Section  of  Chambers^  Edo- 
eational  Course,  and  Kiven  to  the  worid  under  the  ao«|uoes  of  Drs.  Schmttz  and  Zumpt  has  re- 
oeired  fhun  me  a  canoid  examination.  I  have  no  hesitation  in  saying,  that  the  design  exprused  ia 
the  notice  ofthe  publishdrs.  Has  been  successfully  accomplished,  and  that  the  woik  is  well  eaico- 
latad  to  become  popular  and  useAiL  llie  text  appears  to  bo  unezoeptionable.  llie  nmnotahoiu 
enbrace  in  condensed  form  such  valuable  information,  as  must  not  only  fiidlitate  the  research  of 
the  scholar,  but  also  stimulate  to  furtlier  inquiry,  without  encouraging  uidolence.  This  is  an  im- 
«artant  feature  in  the  right  prosecution  of  clsssiml  stndies,  whksh  ought  to  be  moregenerally  uii- 
dentood  and  appreciated.  H.  HAVERSTICK, 

Prof.  (^fAnaaU  Languages,  Central  High  iSSAooi,  Phila. 

VOXiUBEB  II« 

P.  VIRGILlI  MARONIS  CARMINA. 

NEARLY  READY. 


I 


LBA  AND  BLANCHARD'S  PUBLICATIONS. 

SCHOOL  BOOKS. 
BIRD'S  NATURAL  PHILOSOPHY. 

NBAELT  RBADT. 

ELEMENTS  OF  NATURAIi  PHIIiOSOPHT) 

■BHO  All  EXFBRIMENTAL  DlTRODUCTKni  TO  THB  FSmOAIi  mUUOHiEa, 

ILLUITEATCD  WITS  OTV|l  TBEU  HDNDBSD  WOOB-OVnU 

BY   GOLDING  BIRD.  M.P.,     . 
AHMantPhyrioim  to  CKij^  HiNpitaL 

FROM  THK  THIRD  LONDON  KDITION.      . 

Iki  one  neat  rolome. 

"By  the  appeerBMe  of  Dr.  BMIi  work,  the  ittident  has  now  aU  Uut  be  era  d«dra^ 
eoasiBe,  and  weU-diffeeted  volorae.    The  elements  of  natiml  philoeophr  axe  ezphdaed  m  ywf  lim- 
pie  laofnaie,  wad  illaatrated  tqr  nnmenNia  wood-oata."— HMWoal  GeMne. 

ARNOTT'S  PHYSICS. 

ELEMENTB  OF  PHYSICS;  OR,  NATURAL  PHILOSOPHY, 

GENERAL     AND     MEDICAL. 

WRITTEN  FOR  UNIVERSAL  USE,  IN  PLAIN,  OR  NON-TECHNIGAL  LANGUAGE. 

BT  VZ£LL  ARarOTT,.]yC.D. 

A  NSW  EDITION,  BT  ISAAC  HATS,  M.D. 

Complete  in  one  octavo  volame,  with  nearly  two  bundred  wood-cats. 

TMb  atandaid  work  has  been  lone  and  ftTonrably  known  as  one  of  the  best  pdpniar  ezpositiau 
of  the  hiterestinf  acienoe  it  treats  ol    it  is  extmsiTely  used  injnanjr  of  ttw  first  seminariee. 

ELEMENTARY  CHEMISTRY,  THEORETICAL  AND  PRACTICAL. 

BY   GEORGE  POWNES,  Ph.  D., 

Chendoal  Lecturer  in  the  Middlesdx.Hbspital  Medical  Schoo](,  Soj.,  &o. 

WZTB    NUMEROUS    I  LlrU  S  T  R  A  T  Z  O  N  S. 

JJDITED,  WITH  ADDITIONS, 

BY   ROBERT  BRIDGES,  M.D.,v 

ApoftfMT  of  General  and  Fhaimaeeutical  Chemistiy  io  the  Philadelphia  College  of  FharmaKgr,  Ac,  Ac. 

SECaND    AMEHICAN    EDITION. 

In  one  large  duodecimo  volume,  sboep  or  extra  clotli,  ^ith  nearly  two 

hundred -wpod-cQts.  ,      . 

The  diaraeter  of  this  woik  is  snch  as  to  recommend  it  to  all  oblleges  «od  academies  in  want  ai  • 
text-bo^  It  is  Ailly  broagfat  np  to  the  day,  oontainir^  all  the  late  views  and  diaooVerie^that  have 
ao  entirely  dianged  the  nee  or  the  adence,  and  it  is  oonpletely  fllostrated  with  veiy  nnmeroai 
wood  engranngs,  explanatory  of  all  the  difi&rent  proeesses  and  forms  of  jipparitqs.  Thbngfa  strictly 
seient^o,  it  is  written  with  great  cleatness  and  simplicity  of  style,  ren<]enng  it  easy  to  be  oompro- 
bended  bv  those  who  are  commencing  the  study. 

It  may  be  had  well  bound  in  leather,  or  neatly  done  up  in  strmg  doth.  Its  low  price.plaoes  it 
wit  Wn  the  reach  of  alL  ,  k         -*  i-      i»~ 


jgZajiaaBirTfl  ofoptzos, 

BT  SIR'  DAVID  BREWBTRlL 
WITH  NOTES  AND  ADDITIONS,  BT  A.  D.  BACHS,  LL.D. 

Supe^AttsnAeidi  ell  ^tt  CksHft  %QS<i«I « *>A> 
In  ono  vo\un»,  l^lmo.,  NwVvVv  tvuTO»tw»  ^w«4-oa^ 


LEA  AKD  BLAKCHAKD'S  EUBLICATIOMS. 


SCHOOL  BOOKS. 


BOLIHR'S  FRENCH  SERIES. 

New  edhkroM  of  the  foUowiqg  workd,  by  A,  Botjiar,  forming,  in  con- 
nection with  "Bolmar'B  Lsviae^"  a  complete  aeries  for  the  aoquieitiQii  of 
the  Fvsneh  kngnsge. 

<  A  SEIiECmOll  OF  ONE  HUNDRED  PERRIN'S  FABLES, 

ACCOMPANIED   BY  A  KBT, 

Containing- tbe  text,  a  literal  and  ftee  translation,  arranced  in  rach  a  manner  an  to 

point  out  the  dii&Rnee between  tte  French  and  English  Idiom,  Jkc,  in  1  vol.,  tim^ 

A  COLLECTION  OF  COLLOQUIAL  PHRASES, 

ON  EVERT  TOPIC  NECESSARY  TO  MAINTAIN  CONVERSATION, 
Arranged  under  diflerent  heads,  with  numerous  remarks  on  the  peculiar  pronnndatioa 
and  uses  of  various  words;  the  whole  so  dispoaed  aa  considerably  to  AiciUtalc  the 
acquisition  of  a  correa  pronunciation  of  the  French,  in  1  vol^  18mo. 

LES  AVENfURES  D£  TELEMAQUE  PAR  FENELON, 

In  1  vol.,  ISmo.,  aeeompanied  by  a  Keyto  the  first  eight  books,  in  I  vol..  ]fimo.,eon- 
taidfng,  like  the  FaMes,  the  text,  a  literal  and  fVee  translation,  intendea  as  a  sequel 
to  the  Fables.    Either  volume  sold  separately. 

ALL  THE  FRENCH  VERBS, 

"Both  regular  and  irregular,  in  a  small  volume. 

Tli-LLER'S  PhTsTcsT^ 

NEARLY  READY. 


'PRINQIPLES  OF  PHYSICS  AND  METEOROLOGY. 

BYJ.  MULLEU, 

ProfiMBor  of  Physics  at  tlie  Univuriity  of  Krirhnnr. 
nxninuTD  with  aiAaLT  nvs  RuirBaair  avd  nrrr  kmuhavinim  on  wmti\  anh  rwn 

"<  -      OOLOKED  VLATKN. 

In  [one  octavo  vohiinn. 

This.Editicm  is  improved  by  the  addition  of  vnr.ious  nrllrlcai  and  will  bit  llmMt  iH 
vrery  respect  brought  iip  to  the  time  of  piibUcatloii* 

Kill  ilii«nlMt  ytn\\\  IrHn^ 
inr  «ini>iiMtiiii  lidt 
lui  iliilv  i*«tiiimliii' 

tlie  cost  of  the  origiAaLdrawings  and  engniviuliB  uliuin  iiNM  nMHuutnit  IIih  miuii 

Uarch,  1847. 

.  -  BUTLER'S  ANCIENT  ATLAS. 


ml  IrHimn  lit  hnr 

III  «•»»»*''     tjfftnf, 


Av  JSkViiAB  OF  AxrozfliTT  anocivii »Mir, 

^Y  SAMUKi«  iiirrM'.M.  n.ii. 

UteLrml  Mlnhdii  i»r  MIHini.M, 
COHTAimMa  TWB^TT-OMB  COLOURBD  Mhm,  A  Nil   A    inMri,»|S   AITbN  I  lU  |^|l  tHH^I 

In  one  octavo  viiluiiiff,  lis! MmmiimI. 


BUTLER'S  ANCIENT  6E06RAPIIY. 

OBOOAAFHIA   OTfANMIIIA. 
•R,  T^  APPLlOATIOir  OF  AWJIfcWT  MWHIMAI'MV  'III  'I'lIN  I'l  ^^«HH« 

BY  SAMUBL  nnTM^m,  n.ii.rifM. 
KKvmKr;  II V  iim  mim 

virni  MwnmihkH,  rwm  tHk  f.*Ni  ummn  m«imii<i, 

WITH  QUESTIOIVS  OW  TMB  MAJ**!,  «V    HHI  H   ►hiial 

lo  one  duodecimo  volume,  \i%MUmw\^  l'«  Mtsihii  iltn  AMns 


LBA  AND  BLANCHARD'S  FUBIJCATIOHS. 


SCHOOL  BOOKS. 
WHITE'S  UNIVERSAL  HISTORY. 

LATELY   7VBLI8RXD, 

■iiBMBarT»  or  wzvisbsaxi  bzstobt, 

ON  A  NEW  AND  8T8TEMATIG  PLAN; 

FBOM  THE  EARUEST  TIMES  TO  THE  TREATY  OF  VtBNNA;  TO  WHICH  IS  ADDED,  A 

SUMMARir  OF  THE  LEADING  EVCNTS  SINCE  THAT  PERIOD,  FOR  THE 

USE  OF  SCHOOLS  AND  PRIVATE  8TDDENT8L 

BT  B.  'WHITE,  B.A., 

TBIVITT  OOLLStf^B.  OAMBmiDeS. 

WITH  ADDITIONS  AND  QUESTIONS, 

BT  JOHN  S.  HABT,  XlC,     * 

Priadpal  (rf  tte  PhDaddi^iia  High  Sdiotd,  and  Profewn*  of  Moral  Bad  M^^ 

In  one  TOlaaie,  large  doodadmo,  nemtly  boond  with  Maroon  Baeki. 

This  work  is  arranged  on  a  new  plan,  which  is  believed  to  oombioe  the 
advantages  of  those  formerlv  in  use.  It  is  divided  into  three  parts,  corre- 
sponding with  Ancient,  Middle,  and  Modem  History ;  which  parts  are  again 
subdivided  into  centuries,  so  that  the  various  events  are  presented  in  the 
order  of  time,  while  it  is  so  arranged  that  the  ^nnals  of  each  country  can  be 
read  consecutively,  thus  combiningthe  sdvantages  of  both  the  plans  hitherto 
pursued  in  works  of  this  kind.  To  guide  the  researches  of  the  student, 
there  will  be  found  numerous  synoptical  tables,  with  remarks  and  sketdies 
of  literature,  antiquities,  and  manners,  at  the  great  chronologioal  epochs. 

The  additions  of  the  American  editor  have  been  principuly  confined  to 
the  chapters  on  the  history  of  this  country.  The  series  of  Questions  by  him 
will  be  found  of  use  to  those  who  prefer  that  system  of  instruction.  For 
those  who  do  not,  the  publishers  have  had  an  edition  prepared  without  the 
questions. 

This  work  has  already  passed  through  several  editions,  and  has  been 
introduced  into  many  of  the  higher  Schools,  and  Academies  throughout  the 
country.  From  among  numerous  recommendations  which  they  nave  re- 
ceived, the  publishers  annex  the  following  from  the  Deputy  Superintendent 
of  Common  Schools  for  New  York : 

SecreUuT^  Office,  ?  Statoi^  New  ToriL 

Department  of  Commou  Schooli,    5  ^^^o^i  Oct.  Utki  IBi& 

Megm.Lui'BUmchard:  '.'*.- 

OoUtonai.'— I  have  examined  the  copy  of  "WiiiteVr  UniTi^TBal  HlaWtTv*  whidi  joa  wi^ie  ao 
obliging  as  to  tend  me,  and  cheerftUIy  and  ftilly  coneur  in  the  ooipmendatiena  of  its  yalne,  as  aoom- 
prehensive  and  enlightened  sonrey  of  the  Ancient  and  Modem  Wodd  vrtiich  inany  of  the  most  com- 
petent judges  have,  as  I'  peio6ive,  already  bestowed  jipon  it  It  appean  to  me  to  be  adnMrably 
adapted  to  the  purposes  of  our  public  schools ;  and  I  mihesitatingly  approve  of  its  iiitrodnction  into 
tboae  «emliiaxiM  of  ftementaxy  instrootion.  Very  xespeotf oUy ,  your  obedient  ejhrant, ' 

■  V  SAMUEL  S.  RANDALp," 

Tkjmtif  Superintendent  GmttnoH  SchooU. 

This  wwk  is  adjnirably  calculated  for  District '  and  other  librBries :  aii  edition  for  thi^  pniwa* 
without  questions  has  been  prepared,  done  up  in  strong  elotta.    ■'      .         ' 

HEflSCHElL'S  .ASTRONOMY. 

Jk  TBBA^Z0B  OXr  ABTBOirOBr'&'y 

BT  6A  JOIfN  F.  W.  HERSOHELL,  F.  B.  a,  &c. 

wrm  KmocBODa  pljltxb  un  wood-cuts. 

A  NEW  EDITION,  WTTH  A  T<lli:;?X.C;&  iCtil^  A  SEKlfiB  OF  QUESTIONS, 

BY  a.o."wi^i*it:^iBL, 

In  one  vo\OTne«  A%vno. 


IMA  AND  BLANCHARDPS  PnBUCATIO]l& 

ROSCOE'S  LIVES  OF  THE  KINGS  OF  ENGLAND. 

TO  MATCH  MISS  STRICKLAND*S  "QUEENS." 

VO£UMI  OHX,   C0KTAIin|r9  TBI 

UFE  OP  WILLTAM  THE  CONQUEROR. 

In  neat  royal  duodedino,  extra  doth,  or  fknqr  paper. 

•"The  hirtbricil  reader  will  find  thii  a  work  ci  peeoliar  fakterert.  U  diqilm  tturoa^ook  tke 
most  pain»-tridiiff  research,  and  a  atyle  of  aamtivo  which  hat  all  the  hndi^  aad  Mranith  ol 
Gibbon.  It  ie  a  work  with  which,  shedding  anch  a  light  as  we  are  jostiAed  in  oijiiw  il  ^nll  da 
iqton  English  history,  every  libraiy  ought  to  be  proridea."    %m^u  Jmm, 


MEMOIRS  OF  THE  LOVES  OF  THE  POETS. 

Biographical  Sketches  of  Womeii  celebrated  in  Anoieat  aaA 

Modern'  Poetry. 

BT   MRS.  JAklB90N. 
In  one  royal  duodecimo  Volome,  price  75  eeata. 

f  REDERLGK  THE  GREAT,  HIS  COURT  AND  TIMES. 

EDITED,  WITH  AN  INTRODUCTION,  BY  THOMAS  CAMP- 

BELL,  ESQ.,  AUTHOR  OF  THE  "PLEASURES  OF  HOPE." 

Second  Series,  in  two  daodecimo  volumes,  extra  dothw 

HISTORY  OF  CONGRESS, 

KZHIBITINO  A  CLASSIFICATION  .OF  THE  FROCEEDINOS  OF  THE  SENATB  AND  TBI 

HOUSE  OF  REPRESENTATIVES.  FR0^1789  TO  US3,  EMBRACING  TU£  mST 

TERM  OF.  THE  ADMINISTRATION  OF  QINmiL  WASHINGTON. 

In  one  large  octavo^volmne  of  over  700  pages,  price  only  il.50i 
THE  HISTORY  OF  IRELAND, 

nunc  THE  EARLIEST  KINGS  OF  THAT  REALM  DOWN  TO  ITS  LAT^EST  GHXCHL 

In  two  octavo,  volumes,  extra  cloth. 

Mr.  Moore  bss  at  lefigth  completed  hfli  Hlstnry  of  IreUmd  contsining  the-noet  troubled  and  hiteiw 
•eting  periods  throqgh  which  it  has  passed.  Those  who  uare  pusBMsed  themselTes  of  the  woik  m 
fiur  as  the  Great  Expedition  against  Scotland  in  1645,  caajmicure  the  second  volipte  separate. 

HISTORY  OF  THE  WAR  INFRANCE' AND  BELGIUM  IN  1815, 

CONTAINING  MINUTE  DETAILS  OP  THE  BATl'LES  OF  QUATRE-BRAS,.LIGNY.  WAVRB 

AND  WATERLOO. 

BY  .CAPTAIN  W.  SIBOllNB.     • 

In  one  octavo  volume,  with  Maps  and  PlAns.of  Qattios,  &0t,  viz.: 

■  L  Fart  of  Belgium,  iiidioating  the  (^stribution  of  the  snuies  on  oommendng  hostilitlei.  1  Field 
of  Qnalre-BB^at  3  o'clock,  P.  AL  3.  (leld  of  Quatre-Bras,  at  7  o'elook/P.  H.  4.  Field  of  Ligny, 
at  a  quarter  past  2  o'cloclc,  P.  M.  5.  Field  of  Ugnjr,  at  half  past  8  o'clock,  P.M.  6.  Field  of  Water* 
Ipo,  M  a  qaarter  past  1-1  o'dock,  A.  M.  7.  Field  m  Waterloo,  at  a'  qoarter  before  8  o'clock,  P.  M. 
sTField  of  Waterloo,  at*5  nunutes  past  8  o'clock,  P.  IL  9.  Field  of  Warre,  at  4  o'ctbck.  P.  M.,  18th 
June.  ■  la  Field  -of  Wavre,  at  4  o'clock,  A.  M.,  19lh  June.  IL  Part  of  Fnmce,  on  whicdi  is  shown 
the  adTBnoe  of  the  Allied  Armies  luto  the  Kingdmn. 

BY  J.'  C.  I  GIESELER,  PROFESSOR  OF  THEOLOGT  IN  GOTTINGEN.    TRANSLATED 

FROM  THE  TIURD  GERMAN  EDITION,  BY  F.  CUNNQ^GHAM. 

In  three  ootaro  rolumes,  eontaining  orer  1200  laige  pages. 

BXiBKBlTTB  OF  nxrZVBBBAZi  HZBTOBT. 

ON  A  NSW  And  SYSTEMATIC  PLAN,  ^ROM  THE  EARLIEST  TIMES  TO  THE  TREATY 

OF  VIENNA,  TO  WHICH  IS  ADDEDA  SUMMARY  OF  THE  LEADING 

EVENTS  SINCE  imT  PERIOD. 

BY    H.   WHJTE,  B.A. 

aiXTB  AMaaioAV  aDiTiov.  with  ASDiTiosa 

.     «  '       t  BY  JOHN  S.  HABT,   A.X. 

In  one  large  royal  12mo.  volnme,  neat  eztrt  doUu 


LVA  AND  BLANCHARD'S  PUBLICATIONS. 


GRAHAME^S  COLONIAL  HISTORY, 
HISTORY  OF  THE  UNITED  STATES. 

FROM  THE  PLANTATION   OF  THE  BRITISH  COLONIES 

TILL  THEIR  ASSUMPTION  OF  INDEPENDENCE. 

SECOND  AMEBIOAN  EDITION, 

ENLARGED    AND    AMENDED, 

WITH  A  MEMOIR  JIY  PRESIDENT  QUINCY. 

XH  TWO  LiJKOX    OCT^VP  VOLUMES,   BXTBA  CLOTH, 
WITH   A    PORTRAIT. 

This  work  having  assmned  the  position,  of  a  standard  history  of  this 
country,  the  publishers  have  been  inauced  to  issue  an  edition  in  smaller  size 
and  at  a  less  coat,  that  its  circulatioti  may  be  commensurate  with  its  merits. 
It  is  now  considered  as  the  most  impartiAl  and  trustworthy  history' thit  has 
jret  appeared. 

A  few  copies  of  the  edition  in  four  volumes.  On  extra  fin&  thick  paper, 

price  eight  aollars,  may  stlU  be  had  by  gentlemen  desizous  ofprocuriog  t 

beautiful  work  for  their  libraries.  r 

'  "It  IB  aniTenallgr  kw)wn  to  litemy  men  u,  in  iU  original  form,  qo»  of  Uia  eariiest  histories  of 
thin  countrj,  and  certainly  one  of  the  beat  ever  written  by  a  foreigner.  It  baa  bera  constancy  and 
oofiamif  vmd  by  erety  one  wbe  baa,  siBoe  iti  uipeiuraiioe, undertaken  the  hiatory  of  thiaooontir. 
In  the  oonraa  of  the  memoir  prefixed  to  it,  it  la  Tinoicatu  ficom  the  aapexaiona  cait  on  it  bf  Mr. 
.Banoraft,  wHo;  oevertheleM,  baa  derirediroia  itTtvairt  aatoont  of  theinfonnation  and  docamentarf 
material  of  liis  own  ambitions,  able  and  extended  work.  It  b'issaed  in  two  T0lanlb8,juid  oaanot 
AUtoioditawvtovvwylinwyof  anypretett8ioM.---Mi«  Yo¥k  Couriir.mii  Sntmnr. 

COOPER'S  NAVAL  HISTbRY, 


HISTORY  OF  THE  NAVY  OF  THE  UNITED  STATES  OF  AMERICA, 

BY  J.  FENIMORE  COOPER. 

THIRD  SPITIOir,    WITH  CORRECTIONS  AMD  ADIUTIOVS. 

•  Complete,  two  volumea  in  one,  iieat  extra  doth, . 

With  a  Portrait  of  the  Author,  Two  Maps,  and  Portraita  of  Faiti  Jonas,  BjuncBSiiMt, 
Dalb,  Prbblb,  DcoaturI  Portik,  Pbrrt,  ahd  McDonoitoii. 

WRAXALL'S  HISTORICAL  MEMOIRS. 


H^STDRICAL  MEMOIRS  OF  MY  OWN  TIMES) 

BY  SIR  N.  W.  WRAXALL. 

ONB    IIBAT    VOLUME,    EXTRA    CLOTH.      ' 

This  is  the  work  for  which,  fai  conaeqnenoe  of  too  truthftil  a  portraitvre  of  Catherine  H.,-t1is 
anthdr  was  unDriaoaed  "and  fined.  TMigUt  My  tibis  anerienoet  his  ^"<^*"^'Tf  maaMiia  ha  sop* 
pressed  OBtaaAec  hie  death.  * -^  — *  -^ 

WRAXALL'S  POSTHUMOUS  MEMOIRS. 


POSTHUMOUS  MEMOIRS  OF  HIS.OWN  TIMES, 

BY  SIR  N.  \(^.  WRAXALL. 

TbiM  work  contatna  much  secret  and  anratos  asMiAnM  «((.  xiM  \iracDs&MDX'vfeKMava  «A  sSb^^^i^^ 
idk  reoderea  iU  posthaiuoaa  pokAicatiaanaMsaaxi 


LBA  AND  BLANOHARD'S  FUBLICATI0N;S. 


WALPOLE'S  LETTERS  AND  MEWOIRS. 

THE  UJTTERS  OP  HCMtACE  WALPOLE,  EARL  OF  ORFORD, 

CONTAINING  MBABLY  THREE  HUNDRED  LETTERS. 
NOW  FISSTTUBHSHED  FKOM  THB  ORIGINALS,  AND  FORMINO  AN  UN1NTEA- 

RTHTED  S2SIES  FROM  1735  TO  1787. 

Iirfour  large  octavo  volames,  witha poxtitiit  qf  the  Autjior. 

SUPPRESSED  LETTERS, 

THE  LEtTEjRS  OF  HORACE  WALPOLE,  EARL  OF  ORFORD, 

TO  SIR  HORACE  MANN,  FROM  1760  TO,  1785. 

NOW  FIRST  PUBLISBESlFHOMTHB  ORiaiNAL  MS8. 

In  two.  octavo  volumes,  (o  match  the  above. 

WAtPorfilim 

MEMOIRS  01^  THE  REIGN  OP  KING  GEQRGE  THE  -THIRb, 

BY  HORACE  WALPOLE. 
NOW  TliLST  PUBLISHED  FROM  TBB  ORIGINAL  MSS. 

EDITED,   WITH  NOTES,      .,     ." 

BY  SIR  DENIS  liE  MARCHANT., 

ThflM  Jiammn  copipriae  the  firat  twslve  yean  of  the  reign  ti  George  III. ;  and  reemnmevd 
.  ^. _•«...    _     ,     .^  .^.  -.  anlMscount  of  the  early  trouWei 

le  Second,"  by  the  aame  author. 


m  aovT^v    *■«■«■*  Mv    ^^^jay»«^g     »c»v    aaaow    *vt«*t«»    joia»    w«    «A«a    a««^aA   vm    %Jfv\m,Q^  Ama«  •    «iai»«  iwvaaaosavivu 

themselyes  especially  to  the  reader  in  this  country,  as  conUdniuf'an'luscoant  of  the  early  tionUM 
wttb  Aineriea.' Theyiitirmaaeqtfeitoth«**Meavnr8of  Geoic;eihc 


'  BROWNING'S  HUGUENOTS. 

HISTORY  OP  THE  HUGUENOTS— A  NEW  EDITION, 

C.0N1V4NUEP    TO    THE    PRESENT    TIME.      . 

BY  W.  S.  BROWNING.  -     . 

-  In  one  large  octavo  veljume'l  extra  cloth. 
**  One  bf  the  mart  interecting^  and  valaaUe  conthbotiomi  to  modem  hiBtory.*^— GOi<j0mm*«  Maga- 


**  tJtit  the  least  Ifiteresting  portion  of  the'  work  has  referenoe  to  the  violence  and  pthncotioni 
of  ISIS."— niwM.  .         • 

'"  •        iNfiERS.OLL'S'  LATE  WAR. 

HISTORICAL.  SKETCH  OF  THE' SECOND  WAR  BETWEEN 
THE  UNITED  STATES   OFv  AMERICA  AND  GREAT 
BRITAIN;  DECLARED  BY  ACT  OF  CONGRESS, ' 
^  JUNE  18,  1812,  AND  CONCLUDED  BY 

PEACE,  FEI^RUARY.  15,  i&15. 

BT  OBA.^X;iXSS.J.  ZNO.EaSOX>Zi. 

Oofi  Volume  octavo  of  M6  pages,  embracing  the.events  of  ISlS-r-lSld. 
'  Beautifully  printed,  and  done  up  in  Jieat  extra  cloth. 

BEMORiHD^ei  i  RESIDEN.GE-AT  THE  COURT  OP  LONDON. 

'      COBiPKlSING.IttiCIDENTS  OFl^dlAL  AND  PERSONAL,  FROM  1819  TO  1825; 
DTCunnra  meoTU'noiffs  on.thk  orbooh  avEanon,  and  othsr  vIisbttued  knjinom 

BII.'fVTEgW  THK  UiriTXD  STATES  AKS  QftAT  BftrTAIir. 


Amv  SztraoidtaaiT  «nd  Minister  FlenipotentiBiy  from- the  United  States,  from  1817  fe  lOb 

.  In  one  Urge  and  -foeauti^  ocUvo  volumei  extra  cloth* 


LEA  AND  BLANCHARD*S  PUBLICATIONS. 


N  I  E  B  U  H  R*  8    ROME. 

THB  HZBTO^V  OF  BaVB, 

BY  B.  G.  NIEBUHR. 

aOMPLBTB  IN  TWO  LARGE  OCTAVO. VO-LnMES. 

Done  op  in  extra  doth ;  or  five  parte,  paper,  price  $1.00  each. 

The  iMt  three  pute  of  thii  TmkmbU  book  bare  never  beim  been  paUiefaedia  thie  ooantry,  hsf* 
IM  onlr  lately  bMii  printed  in  Germenr,  and  tnaslated  in  England.  Tbe  two  last  of  Uiese  ooa- 
pma  IWoMor  Niebohi^  Leetoree  on  the  latter  pert  of  Roman  Hiatoty,  ao  long  loat  to  the  workL 

"Itia  on  unexpected  aaniriaa  and  pleaanre  to  Uieadndran  of  Niebohr^-thatia,  to  ^earoflrt  ■to* 
denta  of  ancient  hiatoiy^-to  leoorer,  aa  from  the  grave,  the  leetorea  before  xu.*'—Edectie  Rakm. 

**  Tbe  world  hm  now  in  Nidiohr  an  imperiahable  mo4^eL'^-^£diH6wv^  JZmmw,  Jm.  1814. 

"  Here  we  cioee  oor  ninarka  upon  thja  memorable  woi^  a  woric  whk^  of  aU  that  have  appeand 
m  oar  ace.  is  tbe  best  fitted  to  excite  men  of  leaniingto  inteliectnal  aotiritj :  fironivriiich  the jnoa 
aocompliahed icholar may gatl      "  "        '  '  ...^^.      -- 

eian  may  reaort  for  theoretical 

to  be  read,  without  feeling  the  batter  and  mora  generona 
enlivened  and  atrengthened.*^— JBdinMrv*  "    *  - 


■■It  is  aince  I  saw  yea  that  I  have  been  devouring  with  Oie.inaat  bileaee  admiratton  the  fhbi 
volume  of  Niebuhr.  The  cleames  and  ooamrahensivenesB  of  all  hia  military  detaila  ia  a  new 
featura  in  that  wo^erAil  mind,  and  how  inimitably  beaotiM  is  that  brief  aoooaat  of  TeraL'^flr 
Armold  (Lift,  voL  iL)  ^^_^___^^^_^^_^^_^^_^^^^^^^^_^^^.^^,,^^ 

l^ROFESSOR  RANKERS  HISTORICAL  WORKS. 

HZBTOBT  OFT-HB  POPS8, 

THEIR  CHURCH  AND  STATE,  IN  THE  SIXTEENTH  AND  SEVENTEENTH  CENTDRHS. 

B7  X.EOPt>X.D  RANKS. 
TBAjraLATXo  rami  thx  ifkvt  XDmov  or  ths  okbmav.  bt  WALTia  k.  killt,  bq^  a.  a. 

In  two  parts,  paper^  at  f  1.00  each,  or  one  large  volume,  extra  doth. 

*'A  book  exlreoidinary  fix-  its  learning  and  impertiatitiy,  and  finrtte  Juyt  and  liberal  views  of  ths 
times  it  describes.  The  best  complUment  that  can  be  paid  tQ..Mr.  Ranke,  ia,  that  each  wie  has 
accused  him  of  partiality  to  its  opponent :  the  German  ri^testanta  copiplaining  that  hia  work  is 
written  in  too  Catholio  a  ai^ri^ :— the  Catmdiea  declaring;  that  ganerally  impartial  aa  he  h^  it  ■ 
clear  to  perceive  the  Protestant  tendency  of  the  histQiy."— tLomIm  Tbnef. 


'f 

IN  THE  SIXTEENIH  CENTURY  AND  BEGINNING  OF  TBE  SEVENTEENTH, 

B7  PROFESSQH   XiEOPOIiD    RAHKE. 

TKAKSLATED  FROM  THB  LMT  KOTnOK  OF  THS  O^HAK,  BT  WALTER  K.  KELLT,  BBQ. 

Complete  in  one  part,  paper,  price  7S  cents. 

This  work  was  published  bjr  the  author  fai  connexion  voih  the  "WMarjof  the  POpee,"  oeder 
the  name  of  *'  Sovereif^is  and  Nations  of  Southern  Europe,  in  the  Sbcteenth  and  Seventeenth  Cen- 
turies.'*   It  may  be  used  separately,  or  bound  up  with  that  work,  for  wliich  porpoee  two  titlea  wdl 

be   firand  in   it.  ,„.,_.  ru^-^n.^    -^,rT_n_r^^  o_ru-uJT-|-ujT-r.-n-n-f^^ 

SXBTOAT  OF  THB  TLSFOtCtlLJLTXOV  TXT  aBRBCAinri 

BY   PROFESSOR  LEOPOLD  RANKE. 
PARTS  FIRST,  SECOND   AND   THIl^D  NOW  READY. 

TBAiraLATED  VBOM  TBI  BSCOBD  BDmOR,  BT  BABAH  AUStlir. 

Tbbeamvleied  mFmparU]emA  partcat^aumotmevolwneifftheLoiid^ 
**  Few  modern  writers  poasess  such  qualificatioas  fiir  doiDg  justice  te  so.  mat  a  aiibiect  as  Leo 
pold  Ranke.— Indefiatigable  in  e^certions,  he  revels  in  the  toif  ef  ezaminmg  arehives  and  M» 
papers :  honest  in  purpoae,  he  shapes  ihis  theories  ifom  evidence  {  not  like  D'Anbifne,  wnost 
romance  of  the  Re(ormatioa  aatects  evidence  to  support  i»eoottceived  theory.    Banke  never  fMgatt 
the  statesman  in  the  theologian,  or  Che  historian  in  the  partiaan."— JlAeiMeian. 

8ROVOBAU  OZr  THS  FRBHOH  B^VOZiUTZOH. 

'  One  TOlqjne  12mo.'ipq)er,  price  jOO  cents. 

STUDIES  OF  THE  LIFE  OF  WOMAN. 

FROM  THE  FIl^CH  OF  MADAME  NECKER  DE  SAUSSURE. 
An  one  neat  12lna  rolnme,  fiuu7  paper.    Price  .75  eenta. 

THE  EDUCATION  OF  MOTHERS ;  OR,  CIVILIZATION  OF 

FROM  THB  FTLE'SC'Hi  0:i  *U  kVll^  lHOkTYW.       .       - 


p 


LEA  AND  BLANCHARD'S  PUBLICATIOBS. 

POPULAR  SCIENCE. 

PHnX)SOPKY  IN  SPORT,  MADE  SCIENCE  IN  EARNEST, 
BEING  AN  ATTEMPT  TO  ILLUSTRATE  THE  FIRST  PRIN 
CIPLES  OF  NATURAL  PHILOSOPHY,  BY  THE 
L  AID  OP  THE  POPULAR  TOYS  AND 

I  SPORTS  OF  YOUTH. 


vH^' 


.    ThTtnok  ll  u  iSmbsbl*  or 


f 

lltEARLY  FOUR  HUNDRED  ENTERTAINING  EXPERIMENTS 

'  IN  VARIOUS  BRANCHES  OF  SCIENCE. 


ENDLESS    AMUSEMENT. 

JDST    ISBtTED. 

ENDLESS    AMUSEMENT, 


ACbrvnCS.  AMTHMETJC,  CHEMISTEV,  ELECIBICITY.  HYBHAmjCS.  KYDRDSTATlOa, 


^ 


ILLQSTRATIOKS. 


CHEMISTRY  OF  THE   FOUR   SEASONS, 

SPRING,   tJUHMER,   AVTUMN,   AND  WINTBK. 

I.   PHEtfOMBNA,  ADUITTINO    0 


BY    THOMAS    C 


nltl,  wfD  Icn  tb«r  u^r  upon  nndms  rbe  Chemhrtr;  of  EbB  '  Faar  Svuoos;  uul  be  prejurtj  { 
■qjor  Ibe  hulnt  mt4ll«ctuqlp]«a9uroi-    Canaeind  ip  a  luppr  Bplrit.  ud  nml«n  with  tul«  u 

than  vJu  JHV  laokfiA  Ihi  unfnllT  urto  nunra^  twktjtieH.  wiU  find  IhiiiiietTH  led  ntt  dap  t 
on.  MH  OCT  ndtaa  ■  nut  UnUgnual  itiiif.  Such  woilu,  vs  t»H«i.  (xiirt  ■  iimi]  iiyiwiu 
•nr  •hM)',  md  honii^  kipa  Itau  Uta  pniut  oaa  mv  bs  ntiMlnlr  nid. "— 1%  «<*> 


LEA  AND  BLANCHARD'S  PUBLICATIONS. 


POPULAR  SCIENCE, 
KIRBY  AND  SPENCFS  ENTOMOLOGY,  FOR  POPULAR  USE. 

Air  IlTT&OBVOTZOXr  TO  SXTTOKOZiOO-Y; 

OR.  XLEMEMTS  OP  THE  NATURAL  H18T0RT  OP  INSECTS;  OOiiPRJSINQ  AN  ACCOUNT 
OP  NOnODS  AND  USEPUL  INSECTS,  OP  THEIR  METAMORPHOSES,  FOOD, 
STRATAOEM&  habitations;  SOCIETIES.  MOTIONS^  NO^S, 
^HYBERNATION,  INSTINCTTic,  Ac. 

"WitlL  Vlmtmuf  Plain  or  Colored* 

B7  WnXJAM  KIBB7,  BCA.,  F.R.S.,  AND  WOZJAM  8PEHDB,  ESQ.,  F JL8. 
noK  TSB  aani  umDOM  sdrumi.  wmcai  was  oobbbotxd  ahd  ooxkoibailt  avuMo. 

In  one  larfe  ocUto  vcriome,  extra  cloth. 

"W«hn«be«BfraaU7taiteraBtedinraimin|:orertli0piyrMofthiit^^  11iexekienodj,fai 
dM  widt  nnn  of  natml  Kleooe,  a  man  interaitiiis  or  m*aotive  ■tadjthaa.tiiataCinMlibar 
OM  than  iiCTlCTlatfld  to  excite  more  cnriotit j  or  wonder. 

"  The  poMlv  ftvm  of  letten  it  adoptod  bjtbeauthorimimnrtiiigaknoeiadgeof  tlioni||Ml« 


which  rradm  fbe  woik  pecbUar^  fitted  te  oar  dwtiiot  Mdiool  u^^ 
■wl  rlawoi  •*    nVnf  f  nfnrllfffifi'  lifniTiTffnr 

AN 8TS D'S  Xn OZB NT^  W 

JUST  ISSUEa 


THE  ANCIENT  WORLD,  OR.  PICTURESQUE  SKETCHES  OF  CREATION. 

BY  D.  T.  ANSTED,  M.A.,  F.R.S.,  F.G.S.,  &c. 

paorpflo^  or  oboloot  in  Kino's  colleob,  lordon. 

la  ooe  wmj  neat  Tdame,  fine  extra  doth,  with  about  One  Hundred  and  Piftjr  IliaattattoM. 

The  ofejecl  of  thii  woik  ia  to  pceaeat  to  the  general  reader  the  chief  resalta  of  Geological  iafeati- 
gatioa  in  a  atniple  aad  comprehensive  maniMr.  The  author  has  avoided  all  ndnote  detaila  of  geo* 
hUripal  fimnatiotts  and  particular  obaervattom,  aad  has  endeavoured  as  Ikr  as  poasible  to  pnaant 
Htuiag  views  of  the  wonderfhl  results  of  the  science,  divested  of  its  niere  technicalitiea  lie 
woric  ■  foC  op  in  a  haadsonie  nianner,  with  numerous  iUo8tratioB9,  and  fbntM  a  neat  voliDM 
eentietaUe. 

6EQL0GY  AND  MINERALOGY, 

WITH  INSTRUCTIONS  FOR  THE  QUALrTATIVE  ANALYSIS  OP  MINERALS. 

BT  JOSHTTA  TRIMMER,  F.G.S. 

With  two  Hundred  and  Twelve  Wood-Cuts,  a  handsome  octavo  volume,  bomd  in  embosbed  doth. 

lliis  is  a  iprBtmnatie  introduction  to  SGneralocf,  and  Geology,  admiraWy  calculated  to  instmot 
the  student  m  tlioee  sUenoes.  The  organic  remains  of  the  vanous  finrmations  are  well  fllnstrated 
hjr  numerous  Dgures,  which  are  drawn  with  great  aocuracjr. 

NEW  A iirrCOMPLifriETlCAL  BOTANY. 

NOW  READY. 

XBBZOAZi   BOTAXTT, 

OR.  A  DESCRIPTION  OF  ALL  THE  MORE  IMPORTANT  PLANTS  USED  IN  MEDIQNi; 
AND  OF  THEIR  PROPERTIES,  USES  AND  MODES  OP  ADMINISTRATION. 

BT  R.  BGi:ii:SFSlI.D  GRIFFITH,  ai.D.,  dbtt^  Ste, 

In  one  large  octavo  volume.    With  about  three  hundred  and  fifty  RlustrationB  on  Wooi^  ' 

A  POPULAR  TREATISElir  VEGETABLE  PHYSI0L06Y; 

PUBLISHED  UNDER  THE  AUSPICES  OP  THE  SOCIETY  FOR  THE  PROMOTION  OP 
FOPDLAR  INSTRUCTION;  WITH  NUMEROUS  WOOD^CUTS. 

'     BY  "W.  B.  OARPBNTEB. 

In  one  volume,  I2mo.,  eztxa  cloth. 

A  TREATIsToiTcoi!^^  ■ 

BY  W.  B.  CARPENTER. 

REVISED  AND  MUCH  nfPROVED  BY  THE  AUTHOR.   WITH  BEAUTIFUL  STEEL  PLATESL 

(Now  preparing.) 


WITH  ABOUT  THBfifi  HSSSTORSBD  '^CJOlk^SCTi:^. 


LEA  AND  BLANCHARD'S  PUBLICATIONS. 


HUMAN    HEALTH: 

OR,  THE  INFLUENCE  OF  ATHOSFHiaiE  AND  LOCALITY,  CHANGE  OF  AIR  AND 

CLIMATE.  SEASONS.  FOOD,  CLOTHINQ,  BATmNOjlINERAL  SFRIN6SL 

EXERCISE.  SLEEP,  CORPOREAL  AND  MENTAL   FUR- 

SUITS.  &C.,  6ic.,  ON  HEALTHY  MAN, 

CONSTITUTING  ELEMENTS  OF  HYGIENE. 

BY  ROBLEY  DUNaLISON,  M.D.,  fto.,  fto. 
'  In  one  octavo  volume. 

*«*  Persons  in  the  pursuit  of  health,  as  well  as  those  who  desire  to  retain 
it,  would  do  well  to  examine  this  work.  The  author  states  the  work  has 
been  prepared  ' '  to  enable  the  general  reader  to  understand  the  nature, of 
the  actions  of  various  influences  on  human  health,  and  assist  him  in  adopt- 
ing such  means  as  may  tend  to. its  preservation:  iience  the  author  has 
avoided  introducing  technicalities,  except  ^here  they  appeared  to  him  indis- 
pensable.** 

REMARKS  ON  THE  INFLUENCE  OF  MENTAL  EXCITEMBNT, 

AND  MENTAL  CULTIVATION  UPON  HEALTH. 

B7  A.  BRZOHAnS,  SS.D. 

Third  edition ;  one  volame,  IBmo. 

A   TREATISE  ON 

caaanBj  bukzozts,  ths  pzsbasbs  or  tbb  xrASZJ^ 

AND^  THE  GENBBAL  AIANAaEMENT  OF  THE  FEET. 
BY  LEWIS  DURLACHER, 

■  UBOXOH   OHIBOFOniST  TO   THB  -aUBKir. 

In  one  duodecimo  volume,  cloth. 
BRZDQBlXrJL^fia   TBBJLTtBBB. 

The  whole  complete  -in  7  vols.  8vo.,  varioiu  hiiuliogi^ 

CONTAIMIRG :  ^ 

nOOFTS  ANIMAL  AND  VEGETABLE  FHVSIOLOG Y,  in  2  toIb.,  with  many  cnk 

KIRBT  ON  THE  HISTORY,  HABITS  AND  INSTINCT  OF  ANIMALS,  1  toL,  with  plates. 

PROUT  ON  CHEMISTRY-CHALMERS  ON  THE  MORAL  CONDITION  OP  MAN-WHEWELL 
ON  ASTRONOMY— BELL  ON  THE  HAND-KIDD  ON  THE  PHYSICAL  CONDITION  OF 
MAN,  2  volomes. 

BUCKLAND'S  geology,  2  vols.,  with  noinerous  plates  and  maps. 

Roget,  BUckland,  and  Kirby  are  sold  separate. 

TH£  DOMESTIC  MANAG^AIENT  OF  THE  SICK  HOOM, 

NKCES8ART,  IN  AID  OF  MEDICAL  TREATMENT,  FOR  THE  CURE  OF  DISEASSS. 

BY  A.  T.  THOMSON,  M.D.,&c.&c. 

First  American,  from  tlie  Second  London  Edition.    Edited  by  R.  E.  ORirriTB,  M.  D. 
In  one  royal  ISmo.  volume,  extra  cloth,  with  cuts. 

**  There  is  no  interference  with  the  duties  of  the  medical  attendant,  but  soond,  sensible,  sad 
clear  advice  what  to  do,  and  how  to  ac^  so  as  to  meet  unforeseen  emersniciM,  aiid  co*operat« 
with  professional  skill."— Xitrntrv  Gosstte. 

THE  MIUWrTg^^ 

BY    OLIVER    EVANS. 

THE  ELEVENTH  EDITION, 

Wrril  ADDITIONS  AND  CORRECTIONS,  BY  THE  PROFESSOR  OP  MECHA- 
NICS IN  THE  FRANKLIN  INSTITUTE  OF  PENNSYLVANIA, 

AND  A  DESCRIPTION  OF  AN  IMPROVED  MERCHANT  FLOVB  MILL. 

WITH  BMOB^VIHOS. 

BY  O.  tc  O.  EVANS,  ENGINEERS. 
This  is  a  practical  work,  and  has  had  a  ^ery  exletui«A.  wiiA. 


LEA  AND  BLANCHARD-S  PUBLICATIONS. 

JOHNSON  ANO  LANDRETH  ON   FRUIT,   KITCHEfl, 
AND  FLOWER  OARDENING. 


THE    COMPLETE   FLORIST. 

A  UAXrUAI.   OF  OABBBirXlrO, 

_«0  PRACTICAL  INSTRUCTION  FOR  TllE  MANAGEMENT  OF  QREKNHODSI 

PLANTS,  AND  FOR  THE  CULTIVATION  OF  TUB  SblKUliaKllV— TUB  FLOWER 

OARBEN,  and  the  LAWN-WITH  DESCWPriONS  OP  THOSE  FLiKtS 

AND  TilBBS  MOS"'  "'""■"'"■  "■■  '"■...^.-.i.  ...  ...™. 

^ITB  AODITIi 

In  one  «niJl  TolmM.   PtIm  onlf  Twoniy-avs  Ceau. 

THE  COMPLETE  KITGHEH  AND  FRUIT  GARDENER. 

A  SELECT  MAHDAL  OF  KITCHEN  GARDENING, 

AND  THE  CULTURE  OF  FRUITS, 
CONTADJINQ  FAMILIAR  DIHECTIONS  FOR  THE  MOST  APPROVED  paACTICE  \» 
ncD.!......!-,.-,-    r-T-o ,-■,,.-.,„„„  r,~ , ...y  FKIHTS.  AND  A 


L£A  AND  BLANCHARD'S  FUBUCATIONS. 


LAW   BOOKS. 


MILLIARD  ON   REAL  ESTATE. 

NOW  READY. 


TBE  AMBRZOAN  ULDV  OF  BSAZi  PROPB&Tr. 

SECOND  EDITION,  REVISED.  CORRECTED,  AND   ENLARGED 

BY    FRANCIS   HILLIARD. 

CX>UXSCLLOR  AT  LAW. 

In  two  large  octavo  Tolumes,  beautifully  printed,  and  bound  in  best  law  iliMp. 

This  book  is  designed  as  a  substitute  for  CruiMe't  Digni,  occupying  the 
bAme  ground  in  American  law  which  that  work  has  uing  coTered  in  the 
Knglisn  law.  It  embraces  all  that  portion  of  the  English  Law  of  Real 
Estate  which  has  any  applicability  in  this  country ;  and  at  tho  same  time  it 
embodies  the  statutory  provisions  and  adjudged  cases  of  all  the  States  upon 
the  same  subject ;  thereby  constituting  a  complete  elemcntary[  treatise  for 
AmeVican  students  and  practitioners.  The  plan  of  the  work  is  such  aa  to 
render  it  equally  valuable  in  all  the  States,  embracing,  as  it  does,  the  pecu- 
liar modifications  of  the  law  alike  in  Massachusetts  and  Missouri,  New 
Yore  and  Mississippi.  In  this  edition,  tho  statutes  and  decisions  stibse- 
quent  to  the  former  one,  which  are  very  numerous,  have  all  been  incorpo- 
rated, thus  making  it  one-third  larger  than  the  original  work,  and  bringing 
the  view  of  the  law  upon  the  subject  treated  quite  down  to  tho  present  time. 
The  book  is  recommended  in  the  highest  terms  by  distinguished  jurists  of 
diiferent  Stales,  as  will  be  seen  by  the  subjoined  extracts. 

**  The  woric  before  us  supplies  Ihis  defldenoy  an  a  hiKlHy  satisArtory  manner.  It  is  iMyund  all 
question  the  best  work  of  the  kind  that  m-e  now  hare,  aiul  althoufch  we  duubt  whether  this  or  any 
other  WQSic  will  be  likalylo  supplant  Cruise's  Diirest,  we  do  not  hesUata  to  say,  that  of  the  two, 
this  is  the  more  valonble  to  the  American  lawyer.  We  c«iOin:atuluta  the  autliur  U|miii  the  sutVMM- 
fhl  aocoDiplishroent  6t  the  arduous  task  he  unilcrtook,  in  rediidnf  the  Taut  body  of  the  Aniarimui 
Law  of  Real  Property  to  *  portable  size,*  and  wc  do  nut  diMitii  ihiU  his  Uliuuni  will  be  duly  appre- 
ciated by  the  profession."— Low  Reporter,  Aug.,  IBM. 

Judge  Story  says: — ^1  think  tlie  work  a  very  valuable  addition  t«)  nur  presunt  stuck  uf  juridical 
Uteraton.  It  embraces  all  that  part  uf  Mr.  Cruise's  Dutest  wlmsli  is  nioet  useful  to  Ainerb«n  law- 
yers. Sut  its  higher  value  is,  that  it  preaeuts  iu  a  cuucuut,  but  oleur  and  exant  furui,  the  suhslaiUM 
of  American  Law  on  the  same  subject.  1  knnw  no  work  th/U  toe  poiteu,  tckoMc  practtcal  uttUtt  is 
Iikd9  to  he  to  extentiodt  ftUJ*  "The  wonder  is,  that  tlut  uudior  has  been  abia  tu  bring  lo  great  a 
mass  into  so  condensed  a  text,  at  once  oompreliensire  and  lui^id." 

Chancellor  Kent  sayi  of  the  work  (fJummentanes,  vol.  iL,  pw  ffjS,  nute,  fiUi  edition)  :—f*  It  u  a  work 
of  great  labour  and  intrinsic  Talne." 

Hon.  Knfus  Clioate  says:— ^ Mr.  ILItiard's  work  luis  \mt:Vi  fur  three  or  fuur  yeani  iu  use,  and  1 
think  that-Mr.  Jiutice  tjtory  and  Ctuuicellur  Kent  exprtiss  the  Kisiieral  opuiKm  uf  tlui  lIuMaiihusetie 
Bar." 

ProfiBSBor  Greenleaf  says :— ^  I  tiad  already  finiiul  Wva  firkt  edition  a  vary  (ujuvaiiinut  buuk  uf  lebt. 
renoe,  and  do  not  doubt,  from  the  appearance  uf  llus  wolvaA,  iluil  it  is  greatly  improved." 

Professor  J.  H.  Townsend,  of  YaJe  Cone«(«.  say*  :— 

"  I  have  been  arquainted  for  several  years  with  tlie  flmt  edition  of  Mr.  Hilliard's  'rreatise,  and 
have  ftomed  a  very  ftvourable  opouon  of  it.  I  have  \»»  douM  (lie  seeuuil  «:ditiim  wiU  be  Ciund  erea 
Bioft  valuable  than  the  first, and  I  stisU  be  happy  tii  recommend  it  us  I  luajr  have  oppertSBil/.  1 
know  01"  no  other  work  on  the  sulijeet  of  Real  Ufate,  so  nrnprelieMuve  and  so  weil  ada^^tad  ^la1aMi 
state  of  the  law  in  this  country," 


LBA  and  BLANCHARiyS  PtJB LIGATIONS. 

LAW   BOOKS. 


ADQISON   ON    CONTRACTS. 

A  TBBATXBB  02T  THS  ZiA'V  OF  COXTTBAOTS  ASTS 
KiaHTS  AXtB  IiIABXIiITIBS  BZ  OOXTTBJLOTV. 

BY  C.  G.  ADDISON',  ESQ., 


Mlybc 


nliala 


3D(t7  admmiMend 


brmnch  of  la.-,  . — , _ — r —  —  — 

ligibla  nnii  popular  form,  Ihe  rulee  and  principles  of  the  Law  of  Coati 
■nd  hna  supported,  illostrsled  or  eiemplitied  ihem  bv  cefereucea  to  nemlr 
four  lliousaad  adjudged  Eoaea.  Ii  compriaes  the  RigblB  and  Lisbililiea  m 
Sailer  and  Purchuer;  Landlord  indTetiuit  i  X.«iter  nnd  Hirernf  Cballiti; 
Borrower  and  Lender ;  Workmnn  nnd  Employer;  Maater,  Servant  andAp- 
prenlice;  Principal,   Agenl  and  Suretji ;  Hnaband  and  Wife;  Parlnen^ 


WHEATON'S   INTERNATIONAL   LAW. 


In  DM  liirf«  and  be 
■  Ur.  Wlmtiiit'i  wa 
Indfadto  111  triAlic  mi 


HILL   ON    TRUSTEES. 


A  PKACTICAl  TREATISB  OS-THE  LAW  liaATBG  10  IllOSTEKS, 

THEIR  POWEBS.  DUTIES,  PBITICEGEB  AND 
BT   JAMES  HILL.  ESQ.. 


flu  THE  PR\SC\tU%  tt^  ^^mv^vv  V-V.*. 


LEA  AND  BLANCIIARD'S  PUBLICATIONS. 


LAW  BOOKS 


§s 


BPBKCB'S   EQPITT,  JlTIlISDIOTIOlff. 

THE  EpTAELE  JUHISDICTM  OP  THE  COET  DF  CHANCMY. 

ITS  RISE,  PROGRESS  AND  FINAL  EaTABLISHMENT. 

rm  AN  ATT  EM  w'^' 


to*  ranrlr,    Vnlmna  H.  il  nptJEr  prepfl 
i«  work  of  Uv.  JUfldilpch,  lzn>L4|Ut,  Ikiwq  I 


A  mxvr  iiAur  Dxavion-AaT, 

1  TEIUIS  AND  PHBISES  AS  OCOJl 
B  PKACTICE  Q?  THE  CUUBTa, 
inu   tu..j..[i.i.i    .u    nnun    is>   nuucD.  AN    OUTLINE  Of  AN 

ACTiOPi  AT  LAW  ANO  OP  A  SU]T  trt-E^BIVY. 
BY    HEMBTT    JAIHEa    HO  I.TKOTJS  E,   EBQ^ 


WITH   NUMEROUS   ADDITIONS, 
BY   HENBT  PHNHTSTON, 


•VAiriiaK^B  SESxrxoAZijriTBXSPKtrBBxroE. 

.  A  PRACTICAL  TKEATlse  Of*  MKDICAL  JURISPRUDENCE. 


a  Nalee  und  Addiiiune,  and  Reforcna 


LEA  AND  BLANCHARiyS  PUBLICATIONa 


LAW  BOOKS. 
EAST'S    REPORTS. 

aSFORTS  OF  OASS8 

ADJUDGED  AND   DETERMINED   IN   THE   COURT 

OF   KING'S   BENCH. 

wmi  TABLES  OP  THE  NAMES  OF  THB  CASES  AND  PRINCIPAL  MATTERS. 

BY    EDIXTARD   H7DE   EAST,  ESQ., 

Of  tbe  Inner  T&oaple,  Barriiter  at  Law. 

EDITED,     WITH     NOTES    AND     REFERENCES, 

BY  G.  M.   WBARTON,  ESQ., 
Of  the  Philadelphia  Bar. 

Ia  eight  large  royal  octavo  volumea,  bound  in  best  law  sheep,  raised  bands  and  doable 
titles.    Price,  to  sutaeribers,  only  twenty-five  dollars. 

In  thifl  edition  of  East,  the  sixteen  volunves  of  the  former  edition  have 
been  cohipretsed  into  eight — two  volUmea  in  one  throufrhout — but  nothing 
has  been  omitted ;  the  entire  work  will  be  found,  with  the  notes  of  Mr. 
Wharton  ad^ed  to  those  of  Mr.  Day.  The  great  reduction  of  price,  (from 
$72,  the  price  of  the  last  edition,  to  $25,  the  subscription  price  of  this,) 
together  with  the  improvement  in  appearance,  will,  it  Is  trusted,  procure  for 
it  a  ready  sale. 

A  NEW  WORK  ON  COURTS-MARTIAL. 


A  TREATISE  ON  AMERICAN  MILITARY  LAW, 

AND  THE     ■ 

PRACTICE  OF  COURTS. MARTIAL, 

WITH' SUGGESTIONS  FOR  THEIR  IMPROVEMENT. 

B7  JOHN  O'BRZEir, 

UEOTEirAirT  uirmED  states  axtillkbt. 

In  one  octavo  volume,  ^ztra  cloth,  or  law  sheep. 

**This  work  stande  relatively  to  American  Militaiy  Law  in  the  same  position  that  Blackltaiie^ 
Comroeataries  stand  to  Conunon  Law.**—  U.  S.  Oturtte. 

CAMPBELL'S  LORD   CHANCELLORS. 


UVES  OP  THE  LORD  CHANCELLORS. AND  KEEPERS  OP 
THE  GREAT  SEAL  OP  ENGLAND; 

PROM  THE  EARLIEST  TIMES  TO  THE  REION   OF  EINO  OEORGB   tT., 

BY  JOHN  LORD  CAMPBELL,  A.M.^F.R.S.E. 

FIRST    SBRIES, 

In  three  noat  demy  octavo  volumes,  extra  doth, 
BRINGING  THE  Vi^ORK  TO  THB  TIME  OP  JAMES  II.,  JUST  ISSUED. 

In  four  voVaatnea,  Vo  iiw«te\i, 
OONTAXNINO  PROM  3KM1»  V\.  TO  Q^ltfS^  VI . 


LEA  AND  BLANCHARiyS  PUBLICATIONS. 

YOUATT  AND  SKINNER^S 

STANDARD  WORK  ON  THE  HORSE. 


THE   HORSE. 

BY   WILLIAM   YOUATT. 

A  NEW  EDITION,  WITH  NDllEROUS  ILLUSTRATIONS. 

TOeSTHKR   WITH  A 

OSNSRAX.  BZSTOR7  OF  TBS  BORSSi 

A.  DI88ERTAT10M  ON 

THE  AMERICAN  TROTTING  HORSE; 

HOW   TRAINED   AND   JOCKEYED. 

AN  ACCOUNT  OF  fflS  REMARKABLE  PERFORMANCES; 

Aim 


BY  J.  S.  SKINNER, 
Assistant  Post-Master-Genexal,  and  Editor  of  the  Toif  Register. 

This  edition  of  Yonatt*8  well-known  and  etandard  work  on  the  Manace- 
ment,  Diseases,  and  Treatment  of  the  Horse,  has  already  obtained  such  a 
wide  circulation  throughout  the  country,  that  the  Publisners  need  say  no- 
thing to  attract  to  it  the  attention  and  confidence  of  all  who  keep  Horses  or 
are  interested  in  their  improvement. 

**  In  introducing  this  very  neat  edition  of  Youatfs  well-known  book,  on '  The  Horse/  to  oar 
readers,  it  is  not  neceasaiy,  even  if  we  had  time,  to  say  anything  to  convince  them  of  its  worth ;  it 
has  been  highly  spcricen  of,  by  those  most  capable  of  i^jpreciating  its  merits,  and  its  iqqiwaianco 
under  the  patipnage  of  the  'Society for  the  DifRision  of  Useftd  Knowledge,*  with  Lord  Brougham 
at  its  head,  aflbrds  a  fhll  guaranty  for  its  high  character.  The  book  is  a  very  valuable  one,  and  we 
endorse  the  recommendation  of  the  editor,  that  every  man  who  owns  the '  hair  oi  a  horse,'  should 
have  it  at  his  elbow,  to  be  consolted  like  a  fiunily  physician,  'for  mitigating  the  disorders,  and  pro- 
longing the  liie  of  the  most  interesting  and  useful  of  aH  domestic  animals.'  "—Fcarmer*»  Cabinet. 

**  This  celebrated  work  has  been  completely  revised,  and  much  of  it  almost  entirely  re-written 

by  its  able  author,  who,  from  beiiog  a  praotical  veterinary  surgeon,  and  withal  a  great  lover  and 

excellent  judge  of  tha  animal,  is  particularly  well  qualified  to  write  the  hiataiy  of  the  noblest  of 

quadrupeds.  Means.  Lea  and  Blanchard  of  Philadelphia  hava  republished  the  above  woik,oi^ 

mlbwofthefirskpageB,and  have  rappUedUieir  place  with  matter  qtaite  as  valuable,  and  peihape 

mora  interesting  to  the  readw  in  this  oountry ;  itbeing  neailjlOOpataaofageaarBlhiataijof  the 

hone,  a  dissertation  f»tfaaABari0KBtrottinfhotaa,h0wtnAnAittdjoduirad,tt  of  Us 

remarlraWe  perfiarmaneei,  and  an  eway  oadw  ASi  and  MbH  *y  J.>>  BMinw,>iii,  A«l<aafc  FoBt» 

BUMter-qenwral,  and  lita  editor  of  tha  Tntf  Bagi<»  aaj  IrtwW*"^— ifc  ifr- ■»!■■»  la  aaa 

afopriMStplaaiiacwritaw,aBdhaBbat  >#lliafyiP*«  i>  ««Mytea^ 

wAiroMadBofeaddUuitliilniaaqiBfttidliiM  'b 

H»  stfWeofe,  to  tba  ABKfsM  fens^ 

Tlw  niOafl  Julias  irfliil 
.    .  ...     -  .** 


LEA  AMD  BLANCHARD'S  PUBLICATIONS. 

YOUATT  ON  THE  PIG. 


TBB   FZOs 

A  TREATISE  ON  THE  BREEDS,  MANAGEMENT,  FEEDING 
AND  MEDICAL  TREATMENT  OF  SWINE, 

WITH  DIRECTIONS  FOR  SALTING  PORK,  AND  CURING  BACON  AND'VAMS. 

BT    WILLIAM    TOUATT,    V.S. 

Author  of  •'Ttat  Hocw,*' "Til*  IXv,'' "Ciittle,'' «  Sheep,'*  4ec.,  &C. 

uxoarnuTBD  wm  BOBAVurae  muwx  noM  un  kt  wiixum  haktet. 

In  <me  hft»«^f"»»*  dnodeoiino  Tdlame,  eitra  eloth,  or  in  neat  paper  ooirer,  prioe  fiO  eenlL 

lYda  work,  on  a  sahjectoompurathrelj  neglected,  nrast  prove  of  much  om  to  fiumen,eq>ecia]fy 
In  ihia  coanuy,  where  the  Fig  »  an  animal  of  iBore  importanoe  than  elaewhere.  No  woik  )m 
hitherto  appeared  treating  folly  of  the  nurious  bxeeda  of  swine,  their  diaeaaes  and  core,  breedbBS. 
tettening,^.,  and  the  preparation  of  baoon,aa]t  pork,  hama,  &&,  while  the  name  of  the  author  of 
** The  Horw,** ''The  Cattle  Doctor,**  A&fiasuiBoient  authority  fior  all  he  majatete.  To'mdvit 
BMMte  aeceMiMa  to  thoaa  whom  it  paitaonhuiy  interaata,  the  pabllaheim  hare  ptiqwred  oopte  ia 
neat  illostrated  paper  coyers,  suitable  finr  transmission  by  mail ;  and  which  will  be  aent  thnw^ 
the  poat-oiBoe  on  the  receipt  of  fifty  oenti^  ftee  of  postage. 

CLATER  AND  YOUATT'S  CATTLE   DOCTOR. 

EVERY  MAN  HIS  OWN  CATTLE  DOCTOR: 

CONTAINING   THE  CAUSES,  SYMPTOMS  AND   THEATMENT  OF  ALL 
DISEASES  INCIDENT  TO  OXEN,  SHEEP  AND  SWINE; 
'    AND  A  8EXTCH  OF  THE 

ANATOJHY  AND  PHYSIOLOGY  OF  NEAT  CATTLE. 

BY    PRAWOIS    OLATER. 

EDITED,  REVISED  AND  ALMOBT  RE>WRITTBN,  BT 

WILLIAM  YOUATT,  AUTHOR  OP  "THE  H0R8E»** 

WITH  NUMER0X7S  ADDITIONS, 

EMBRACING  AN  ESSAY  ON  THEUSE  OF  OXEN  AND  THE  IMFROVEMEfirr  IN  THl 

BREED  OF  SHEEP, 

BY  J.  8.  SKINNER. 

WITH    NUMEROUS    CUTS    AND    ILLUSTRATIONS. 

In  one  12iiio.  volame,  doth. 

"  Aa  its  title  would  import,  it  is  a  moit  valuable  woric,  and  should  be  tai  the  hands  of  eveiy  Ane- 

rioan  fkrmer;  and  we  feel  proud  in  saying,  that  the  value  of  the  work  has  been  greatly  enhanced 

AST  the  oontribotiotts  of  Mr.  Skinner.    Qater  and  Youatt  are  names  txeasured  bj  the  ftrmii^  oon- 

monities  of  Europe  as  household-gods ;  nor  does  tiuit  of  Skinner  deserve  to  be  leas  esteemed  ta 

"— JjfMTieaii  Fkrmer. 


CLATER'S  FARRI£R. 


EVERY  MAN  HIS  OWN  FARRIER: 

CJONTAINING  THE  CAUSES,  SYMPTOMS,  AND  MOST  APPROVED  METHODS  OF  CURI 

OF  THE  DISEASES  OF  HORSES. 

BT  F&AXrOZS  OZiATSB, 

.      Author  of  •«  Evei7  Man  his  own  Cattle  Dootor," 

AND  HIS    SON.    JOHN   CLATER, 

FO^  AMERICAN  FROM  THE  TWENTY-EIGHTH  LONDON  EDITION. 

WITB    «OT««-   k«Tk    k.t»t»\*t\Q'«%^ 

BT    ^  B.  BBLXm-K 


LEA  AND  BLANCHARD'S  PUBLICATIONS. 

HAWKER  AND  PORTER  ON  SHOOTING. 

INSTRUCTIONS  TO  YOUNG  SPORTSMEN 

IN  ALL  THAT  RELATES  TO  GUNS  AND  SHOOTING. 
BY  I.ZEVT.  OOL.  P.  HAWKER. 

FKOU   THB   EICLAROKD   AND    lUPKOVKD   HTNTU   LOMDOX  EDITIOir. 

TO  WHICH  IS  ADDED  THE  HUN'ONG  AND  SHOOTING  OF  NORTH  AMERICA,  WITH 

DESCRIPTIONS  OF  ANIMAF-S  AND  BIRDS,  CAREFULLY  COLLATED 

FROM  AUTHENTIC  SOURCE& 

BT  W.  T.  PORTBR,  SSSO* 

EDITOK  OF  THB  V.  Y.  8FIKIT  OF  THB  TUfEB. 

In  one  large  octavo  volume,  rich  extra  cloth,  with  nuioerous  Tlluitrationa. 

**  Here  is  a  book,  -a  hand-book,  or  rather  a  text-book— one  that  contains  the  whole  routine  of  the 
tcience.  It  is  the  Primer,  the  Lexicon,  and  the  Homer.  Everything  is  here,  from  the  minatest 
pcnrtioa  of  a  gun-lock,  to  a  dead  fiufihla  The  sportsman  who  reads  this  book  understandingly,  majr 
paaa  an  examination.  He  will  know  the  ecienoe,  and  may  eive  advice  to  others.  Every  sponsman, 
■nd  sportsmen  are  plentiful,  should  own  this  work.  It  should  be  a  "  vade  mecum.**  He  should 
be  examined  on  its  contents,  and  estimated  by  his  abilities  to  answer.  We  have  not  been  without 
treatises  on  the  art,  but  hitherto  they  have  not  descended  into  all  the  minutis  of  equipments  and 
qualifications  to  proceed  to  the  completion.  This  work  supplies  deficiencies,  and  completes  the 
■poitsman's  hbrary.**— 17.  S.  Ckuelte. 

"  No  man  in  the  country  tliat  we  wot  of  is  so  well  calcnlated  as  our  friend  of  the  '  Sinrit'  for  the 
task  he  has  undertaken,  and  the  result  of  his  labours  has  been  that  he  has  turned  out  a  work  which 
should  be  in  the  hoiids  of  every  man  in  the  land  who  owns  a  double-barrelled  gun.*'— ^.  O.  Picagune. 

**  A  volume  splendidly  printed  and  bound,  and  embellished  with  numerous  beautifrd  engravinga, 
which  will  doubtless  be  m  great  demand.  No  sportsman,  indeed,  ought  to  be  without  it,  while  the 
general  reader  will  find  in  its  pages  a  fund  of  curious  and  useful  mformation."— ^Jbnoiid  Whig, 


THB  BOO, 

BY    WILLIAM    YOUATT, 

Author  of  "  The  Horse,"  &o. 
WITH    NUMEROUS    AND    BEAUTIFUL    ILLUSTRATIONS. 
EDITED  BY  E.  J.  LEWIS,  M.D.  &c.  fcc. 
In  one  beautifully  printed  volume,  crown  octavo. 
LIST   OF   PLATES. 
Head  of  Bloodhound— Ancient  Grevhounds— The  Thibet  Dog— The  Dingo,  or  New  HoUand  "Dof^ 
The  Danish  or  Dalmatian  Dog— The  Hare  Indian  Dog— The  Grevhonnu— The  Grecian  Greyhoiuid 
—Blenheims  and  Cockers— The  Water  Spaniel— The  Poodle— The  Alpine  Spaniel  or  Bemardiue 
Dog— The  Newfoundland  Dog— The  Esquimaux  Dog^The  English  Sheep  Dog^The  Scotch  Sheep 
Dog— The  Beagle— The  Harrier— The  Foxhound— Plan  of  Goodwood  Kennel— The  Southern 
Hound— The  Setter— The  Pointer-The  Bull  Dog— The  Mastifi^The  Terriers-Skeleton  of  the 
Dog— Teeth  of  the  Dog  at -seven  different  ages. 

**  Mr.  Youatt's  work  is  invaluable  to  the  student  of  canine  history;  it  is  full  of  entertaining  ani 
inatnictive  matter  for  the  general  reader.  To  the  sportsman  it  commends  itself  by  the  large  amount 
of  nsdfhl  information  in  reference  to  his  peculiar  pursuits  which  it  embodies— information  which 
he  cannot  fii^  elsewhere  in  so  convenient  and  accessible  a  form,  and  with  so  reliable  an  authority 
to  entitle  it  to  his  consideration.  The  modest  preface  which  Dr.  Lewis  has  made  to  the  American 
edition  of  this  work  scarcely  does  justice  to  the  additional  value  he  has  imparted  to  it ;  and  the 
Dubliahers  are  entitted  to  great  credit  for  the  handsome  manner  in  which  they  have  got  it  up."— 

If orih  American.       >,^,,x^,^>yx,^xs^^.>.N.>,»,v^^,^/s/,. 

THB   BPOBTSXffJLZT'B   ZtZBRiLRT, 

OR  HINTS  ON  HUNTERS,  HUNTING,  HOUNDS,  SHOOTING,  GAME,  DOGS,  GUNS, 

FISHING,  COURSING.  <kc.,  &c 

BY  JOHN  MILLS,  ESQ., 

Author  of  **  The  Old  English  Gentleman,"  <kc. 

In  one  well  printed  royal  duodecimo  volume,  extra  cloth. 

BT  AB  iLB^T^A!£K^JLXr^^ 

OR  SPECTACLES  FOR  TOUNG  SPORTSMEN. 

BY   HARRY   HIEOVER. 

In  one  very  neat  duodecimo  volame*  extra  elolh. 

■■Theae  Uvely  fetches  answer  to  their  title  veiv walL  Wherafar  Niawod  li 
dionld  be  cordial  greetfaig  for  Harrjr  Heover.  Ifis  ixiok  is  a  vaij  ebMr  aot  "^ 
iMtmutif  hinta,  as  weU  aa  much  light-heaited  nmStag/'^Eammmn  , 

TBB   BOO-  AXTB  'tm'B  M 

mBRACINO  THE  USES.  BRBEDINO.  TRArtniah  SU 
ACCOUNT  OF  THF  DIFFERENT  KINDS  Of  Qi^ 
AlMOf  HintM  to  MhootmrMf  urtttt  ▼■«!— 

BIT  J.  8.  8'Ktiir 
WithPlMUa.    InoMvnyiiNfc 


f  FRAI 


LEA  AND  BLANCHARirS  PUBLICATIONS. 

FRANCATELLl'S  MODERN   FRENCH  COOKERY. 

ODBHN    COC 

uu.w   .V  M.B  ..u.aNjiaY  KKT.Jf  ALL  ITS 
U.  nitt  THE  LABS  EST  ESTABLlSKMENra  A{ 

BY  CHARLES  ELiSt  FRANCATELLI, 

bnMd  Cusms.  ui)  liu  Ibltn  DUidit  iDd  Cluaf  Cook  u  hn  H4i 


Lm  ud  nuMrTMUn.    Tbs  w«<i  anpin.  in  m  tein  ud  algnm  oeUTD  n 
bc«Mu[dh^aiid dtMiu.  wUh  dsuwdiu  rDDUn&m ;  iliS bail itf  hra 


'Th#lBdiH  wtwnadolirlfinKiDfl.wiUatnknlbTcaUiiicatlBatlonlalhbcml  wcrkDBllH 
lilBnjltBreofciiolriiit,iB«hBli  enurbmli,  »ha  hu  uy  <«•.  liali  >  <lesi>  uxl  ahhlaa  ioune 
ulflBlaU]  irllu  PIsht,  Uw  iJhAkipure.  or  uia  NapDJwHi  of  hil  llaniltlnnit :  ar  pfljiiui  Ilia  U 

\*mU  don  u>  DAboU"*  AntbineLJa.  U  ji  &  l^s  octsTa,  profiuoTr  {Ututnlcd,  and  mnaiiH  twr- 
lUT  en  the  phil«Dptay  of  mnldrf  dJnimn.  rjpl>tifi.  etc,  Ihal  a  noflh  tnowiUfE- — OraSoA'tMlBOttn. 

^mssTcfoll^TmEiYr 

acoDsair  oookbrv  zk  axZi  rrs  bhaxtohes, 

wmi  THE  HOST  mwiri^  E 


TO  WttlCH  IS  ADDED.  A  TABLE  OF  WEiOIlTS  AND  MEASURCa. 

BT  UBS.  SAKAH  J.  HALE. 
Frmn  Ibe  Second  London  Bdliioil.    In  one  Lorge  lEmo.  volume. 


THE   COMPLETE   COOK. 

flllM  IM  PUCmi  JIEETIOB!  B«  MDMS  A»D  B 

■WITH  OPWAHDS  OF  SEVEN  HnNDHES  HEOdPTS, 

CeiSAaUlIf  af  DirerLJDU  li>T  Ebe  ChHce  of  Meat  and  Poultl?,  Pieparfilioin  IbrCooAinE;  Uekw  a( 

B(«hi  mud  Soqu  ;  Bcnlu;,  Haminri  Buk^ui  ami  Frrinir  uf  llenu,  FWi.  te. ;  bunUnn 

^•■lldUigi,  Qiueli,  Gwlei,  liiim»lu»,^^,ua  with  geiiinl 


^ 


I 


THE  COMPLETE  CONFECTIONER,  PASTRY  COOK  AND  BAKER. 

PLAIN  AND  PRACTICAL  DIRECTIONS 

FOR  MAKING  CONFECTIONARY  AND  PASTBY,  AND  FOR  BAKKG. 

THTTH  UPWABD3   or  FIVE  HDiniBED   BEOEIFTS, 

CaulRlu  of  Dipeettom  for  nuking  nil  »ir«  of  PraBerTos,  STiirer  Balinr.  Cgmau,  tiBi 
Orairaenlal  Cali»,  Icm,  liqoeuni.  Wuter".  Gum  Pasie  Oraimm^  iraf,  IMim, 

UnnnajBdOH,  Cnmpoln,  Breed  BBiemo,  Aruficr'  " — "-   ^^ 

BiKuiB,  CstBa,  HoUi,  MulBna,  iWu,  Pie 


LEA  AND  BLANCHARD'S  PUBLICATIONS. 

SMALL  BOOKS  ON  GREAT  SUBJECTS. 

A  SERIES   OF  WORKS 

WHICH  DESERVE  THE  ATTENTION  OF  THE  PUBLIC,  FROM  THE  VARIETY  AND 

IMPORTANCE  OF  THEIR  SUBJECTS,  AND  THE  CONCISENESS  AND 

STRENGTH  WITH  WHICH  THEY  ARE  WRITTEN. 

They  form  a  neat  18mo.  series,  in  paper,  or  strongly  done  vp  in  three  neat  volomes,  extra  doth. 

THERE  ARE  ALREADY  PUBLISHED, 

No.  1.— PHILOSOPHICAL  THEORIES  AND  PHILOSOPHICAL  EXPERIENCE. 

2.-ON  THE  CONNEXION  BETWEEN  PHYSIOLOGY  AND  INTELLECrUAL  SCIENCB. 
3.-0N  MAN'S  POWER  OVER  HIMSELP.TO  PREVENT  OR  CONTROL  INSANITY. 
4.— AN  INTRODUCTION  TO  PRACTICAL  ORGANIC  CHEMISTRY,  WITH  REFER- 
ENCES TO  THE  WORKS  OF  DAVY,  BRANDE,  LIEBIG,  &o. 
5.—JL  BRIEF  VIEW  OF  GREEK  ^PHILOSOPHY  UP  TO  THE  AGE  OF  PERICLES. 
6^-GREEK  PHILOSOPHY  FROM  THE  AGE  OF  SOCRATES  TO  THE  COMING  OF 

CHRIST. 
7.-CHRISTIAN  DOCTRINE  AND  PRACTICE  IN  THE  SECOND  CENTURY, 
a— AN  EXPOSITION. OF  HJLGAR  AND  COMMON  ERRORS,  ADAPTED  TO  THE  YEAR 

OF  GRACE  MDCCCXLV. 
9.— AN  INTRODDCTION  TO  VEGETABLE  PHYSIOLOGY,  WITH  REFERENCES  TO 

IHE  WORKS  OF  DE  CANDOLLE,  LINDLEY,  &a 
10.— ON  THE  PRINCIPLES  OF  CRIMINAL  LAW. 
IJ.-CffiUSTLU^  SECTS  IN  THE  NINETEENTH  CENTURY. 
12.~TH£  GENERAL  PRINCIPLES  OF  GRAMMAR. 

**  We  are  glad  to  find  that  Messrs.  Lea  &  Blanehard  are  rquinting,  fiur  a  quarter  of  theur  original 
price,  this  admirable  series  of  little  books,  whidi  have  jiist^  attracted -so  much  attention  in  Great 
Bntaiai.*'—Oraheon's  Magazine. 

"  The  wnten  of  these  thought  ftil  treatises  are  not  labourers  for  hire ;  they  are  men  who  hare 
stood  apart  from  the  throng,  and  foaiked  the  movements  of  .the  crowd,  the  tendendes  of  society, 
its  evilf  and  its  nroo,  and,  meditating  upon  them;  have  given  their  thoughts  to  the  thoughtM."— 
LoHdmOriiie. 

"A  series  of  little  volwnes,  whose  worth  is  not  at  an  to  be  ertimated  by  tiieir  size  or  {Hriea.   Th^ 
■  sm  written  in  England  by  sdiolars  o[  eminent  ability,  whose  design  is  to  ddl  the  attffiiition«f  tl|s 
public  to  various  important  topics;  in  a  novel  and  accessible  mode  of  pubUcation."— iWr  T,Mombig 
Nan, 

MACKINTOSH'S  DISSERTATION  ON  THE  PROGRESS 

OF  ETHICAL  PHILOSOPHY, 

WITH  A  PBXFACB  BT 

THE  REV.  WILLIAM  WHEWELL,  BC.  A. 
In  one  neat  8vo.  vol.,  extra  cloth. 

OVERLAND  JOURNEY  ROUND  THE  WORLD, 

DURING  THE  YEARS  1841  AND  1842, 
BY   SIR   GEORGE   SIMPSON, 

GOVERNOR-IN-CHIEF  OF  THE  HUKON^  BAT  COMPANY^  TERRITORIES. 

In  one  very  neat  crown  octavo  volume,  rich  extra  crimson  cloth,  or  in  two 

parts,  paper,  price  75  cents  each. 

"A  mon  Taloable  or  instnictiTd  work,  or  one  more  fiill  of  petiloiii  adT«ntiir«  and  lieroie  enter- 
priM^  we  have  never  met  with."— JoAn  Bull. 

-Habmmda  with  detaOa  of  the  deepeist  inteTMit,  poamaoa  vSiXYiA  c^iaxmft  tH  VBL«iid(tef^^ 
and  fiuaUm  «n  iuienM  mass  of  valoable  mfbiinatioa."--]Mq^nrer . 


LEA  AND  BLANCHARD'S  FUBUGATIOSS. 


UNITED  STATES  EXPLOHINS  EXPEDITION. 

THE  NARRATIVB  OF  THB 

UNITED  STATES  EXPLORING  EXPEDITION, 

DURING  THE  YEARS  183B.  119,  »40,  41,  AND  *4S. 
BT    GHARIiBS    IVIIiKBSt    B  8  O*,   U.  8«  N. 

coKMAifsn  or  tbb  kxpcditioit.  rro. 

PBIOE   TWBITTT-FIVE   DOLLARS. 

A  New  Edition,  in  Five  Medium  Octavo  Volaoiai,  neat  Extra  Cloth,  particularly  done 
up  with  refc'rence  tn  itrength  and  continued  uw:  oontaining  Twbmtt-&z  Hdii> 
DKiD  Paobi  of  r^ttcr-preat.    Illnitrated  with  Man*,  and  about  Tkrbb 
Hdkorkd  Bplbivoxd  Ewbkatiiiss  or  Wood. 

PRZO£  OHZ.T  TWO  DOXaZiARS  A  VOXanBKE. 

Though  offored  at  a  price  so  l<iw,  this  ii  tfaA  eanpHflla  worii.  oontaining  all  the  lettar-prMi  of  Uu 
edition  printed  fen-  Congren.  with  sonra  improvementi  raggened  m  the  oonne  of  pasang  the  ^nA 
aniin  through  the  prsH.  All  of  the  wood-out  fllnatritiani  aie  retained,  and  nearly  all  themapi ; 
the  large  Rteel  plates  of  the  quarto  edition  being  omitted,  and  neat  wood-cuta  sabatkutad  far  fortf- 
aeren  ateel  Tignettra.  It  is  printed  au  ine  pttpstf  with  large  type,  bound  in  very  neat  extra  clodi, 
and  forma  a  beaotiftil  work,  with  its  very  numerous  and  apiHopriate  embelliahmenta. 

"nxe  attention  of  penions  fbrminr  libraries  is  especially  directed  to  thia  work,  as  presenting  th« 
novel  and  TaloalUe  matter  accumulated  by  the  Expedition  in  a  cheap^  oonvement,  end  readable  ibim. 

8CRD0L  and  otiier  PUBLIC  LIBRARIES  should  not  be  without  It.  as  embodying  the  results  of 
the  First  Scientific  Expedition  commianoned  by  our  gOTemmsak  to  ezptore  fcragB  regioBs. 

**  We  have  no  hesitation  in  saying  that  it  is  deatlaed  to  stand  aniong  the  raoefc  enduring  eiona- 
menta  of  our  national  literature.  Ita  oontrilmtiooa  not  only  to  eveiy  depeitnent  of  aetenoe,  but 
every  depertment  of  history,  are  immenae ;  and  there  is  not  an  intelligent  men  in  the  community- 
no  matter  what  may  be  his  taste,  or  hie  oocnpetion,  bat  will  iind  iomething  heie  te  ft^ig***",  to 
gratify,  and  to  profit  him.'*— Atbatgf  RetiffiouM  SpeaUttor. 


ANOTHER    EDITION. 
PRICE  TWENTY-FIVE  DOIaLARS. 

IN  FIVE  MAGNIFICENT  IMPERIAL  OCTAVO  VOLUMES; 

WITH  AN  ATLAS  OF  LABGB  AHD  EXTENDED  MAPS. 

BEAUTIFULLY  DONE  UP  IN  EXTRA  CLOTH. 

Tbii  trnlf  great  and  National  Work  is  isined  in  a  atyle  of  laperlor  mafiiffletfiee 
•ad  beauty,  containing  Sixty-four  large  and  finished  Line  EngraTings,  embraciag 
Boeaery,  Portraits,  Manners,  Customs,  Ac,  Ac  Forty-ftven  exquisite  Steel  Vignettes, 
worked  among  the  letter-press ;  about  Two  Hundred  and  Fifty  finely-executed  Wood- 
cut Illustrations,  Fourteen  large  and  small  Mape  and  Charts,  and  nearly  Twenty-six 
Hundred  pages  of  Letter-press. 

ALSO.  A  FEW  COPIES  STILL  ON  HAND. 

THE  EDITION  PRINTED  FOR  CONGRESS, 

ZH  FIVE  VOZiUaCBS^  AHD  AH  ATZaAS. 

LAReS  IMPERIAL  QUARTO,  STRONG  EXTRA  CLOTH. 

FRIOB    SIXTY    DOLLARS. 


JUST  ISSUED 

THE  ETHNOGRAPHY  AND  PHILOLOGY  OF  THE  UNITED 
'  STATES  EXPLORING  EXPEDITION, 

UNDER  THE  COMMAND  OF  CHARLES  WILKES,  XSQ..  U.  &  NAVY. 
BT  HORATIO  HALSI9 

FHILOILOSm  10  VKB  SmDITUUf  . 

banelaigeimperialoctavovolumeofneariy  seven  hundred  pages.    With  two  Rape,  pribteits 

matdi  the  Congress  copies  of  the  "  Narrative.'* 

Price  Tax  dollakb,  in  beaatifbl  extra  oloth,  done  up  with  great  itrengtli. 

%*  TUP  fi  the  only  editkm  tiirtiAe&,  end  \ya&  f«^ 


The  remainder  of  the  edenUte  woiAn  of  t:bA  '&x:Be0a^n^«t%YDL%i*a&A  ^imMk.^mOMt.  the 
pdhuaa  ott  Ceral^  by  J.  D.  Dena»«i%n^i»«i^  «^  W^  *l^a»a»,'«^x»  ^^^ 
BWM  by  the  others. 


LEA  AND  BLANCHAED'S  PUBLICATIONS. 

DON   QUIXOTE-ILLUSTRATED    EDITION. 

NEAllLY   READY. 

DON  QUIXOTE  DE  LA  MANCHA, 

iaiGUEL   DE   CERVANTES   SAAVEDRA 
BT   0BABI.E9   JAKVIS,  ESQ. 


tBIwobeaniinilly  pri 


tfiA  AND  BLANCHARD'S  PUBLICATIONS. 


» 


.-    PICCIOLA.TKE   PRISONER  OF   FENESTRELLA; 

~  OR,   CAPTIVITY  CAPTIVE. 

BY  X.  B.  SAISTIHK. 

SO  ubla,  or  In  bflBuli/ul  extra  crinuoii  clolh. 
~  PeTLi|«  llu  mutt  beaouJul  ud  [onchins  work  of  doUon  «rflr  wntUn,  wUJi  m*  empUoa  ^ 
Valium."— AOiEM. 

P%ql  BOl  ViniuH.  Bul  we  bclLanf  It  uduLiaBd  bi  ■qtvbh  I^U  po|;^lu  work  of  3L  PiemiDiniHK 
ivttf,  H  ■  baUoT  mlMl  b>  ihB  fidniEiR«d  idem  of  Ui*  jmiaia  HB.ud  THnom  peciiEiKr  nuirBE 
flhuiu  ia  vhSdl  Pml  md  Vir^a  a  dAfbdonL    8L^rn^  WPTM  dgTigod  iti  popplaraj  iFom  lEi 

H-n7bclHi™riL--ji^'!i»*."'  '""  "" 

''■TUfllifelialBMiof  L(akiad^4buuUfjlGDncf^t,beuiari]]1r  nafuldBd  and  ftpptcd.  TlieiTrLt 
ndpbltaftUltniljallBniliHiibffyriHtDire  iu>  c^lueisin  ;  va  wit)  odJv  orpreifl  tba  wish  LIibL  thtn 

■lAiiuliMbiiiunlHFlocii^"— N(ia  yakBimm. 
*^L^a^«aUt tdition  ti  got  np  la  boatitiftU  (Rjrla,wUh  UIaitntkiDi.uidnaB(frcnilit  npoa  Uii 

porUBiVv  np^jilW  [bvn»BJ*u  DVll  mpnvHtniT  eueUnladL^l.'' — SutuTj^  Boemmt  Fan. 

"X  IH«r  AdiUfw  of  thii  nquluLa  atocr  bu  recniUj'bani  MQDd  brUefeni.  Lbk  &  Btauduii 
pleLeV  out  of  ^tirLt.ajida  oow  edltitm  wtU  Uiea  bs  wdlcamsiL  It  coDtoiu  a  rleriiStlul  lnUdr  frun 
UiB  aatJior,  ritujt  ■  MiuTo]  unigtit  lata  Llie  pemmBl  hiiUHT  of  IbB  cbu&cten  wba  flfUra  la  UK 
•(«]'."— fmiiuF  Allium 

"  Til*  HUM  cliuiDliw  wurli  wa  ha*  nod  [or  muv  ■  dar-"— Acteswl  S^wurcr. 

LOVER'S  ROEY  O'MORE. 
BOHir  o'laosE-A.  vrATzovtAi^  noviAxrcE, 


LOVER'S  IRISH  STORIES. 

ZiBO-BlTDS  AKD  STORIES  Or  IRBZiAIVB, 


LOVER'S  SONGS  AND  BALLADS, 

INCLUDING   THOSE    OF   THE    "IRISH  EVENINGS." 

xaAnsToiT, 

OR  TIIB  MEMOIRS  OF  A  STATESMAN  AND  SOLDDa . 

AnlVot  ol  "  SstaUial,-  "  kajA  Dl 
In  QnB  oeUvo  inlime.  w:'. 


ISA  AMD  BLANCHASO'S  PUBLICATIONS. 


BI06BAFHY  AND  POETICAL  BEHAINS 

OF  THE  LATS 

XAaaAHBT  MZZilbBB  DAVZD80W. 
BT    WA8HIH6TOM    IRVING. 

▲  NEW  EDITION,  REVISED. 

POETICAL  REMAINS 

OF  THE  LATB 

ZiVOBBTZA.  aCABZA   DA.VZD80W. 

COLLECTED  AM)  ARBANGED  BY  HER  MOTHER,  WTTU  A  BIOGRAPHY  BY 

MISS  SEDGWICK. 

A  KBW  BDITIOK,   BBTIIBD. 

SELECTIONS  FROM  THE 

WRITINGS  OF  MRa  MARGARET  M.  DAVIDSON, 

YHX  MOnUB  <W  UrODEnA  A«9  MABOABBT. 

WITH  A  PREFACE  BY  MISS  SEDGWICK. 

11m  Aof€  tknm  works  an  done  q»  to  matdi  ia  a  neat  duodecimo  tern,  fiuqr  psptr,  priM  iflf 
eenta  each ;  or  iB  otn  doth. 

THE  LANGUAGE  OF  FLOWERS, 

WITH  ILLUSTRATIVE  POETRY;  TO  WHICH  ARE  NOW  ADDED  THE 
CALENDAR  OF  FLOWERS,  AND  THE  DIAL  OF  FLOWER& 

■BTBBTH  AMEBICAB,  VtLOM  THB  VIBTH  LOMBOB  BtHTIOB. 

Revised  bj  the  Editor  of  the  ''Forgct-Me-Not." 
Ia  one  retj  mat  Iflmo.  Totame,  eztim  crimaoB  cloth,  t^   With  aiz  eolureJ  Plalea; 

CAMPBELL'S  POETICAL  WORKS, 

THE  OXLY  COMPLETE  AMERICAN  EDITION, 

WITH  A  xMEMOIR  OF  THE  AUTHOR  BY  IRVING,  AND  AN 

ESSAY  ON  HIS  GENIUS  BY  JEFFREY. 

Ia  one  beaotifol  crown  cctaro  Tolame,  extra  doth,  or  calf  gilt :  with  a  Partraitand  12  Plates, 

KEBLE'S  CHRISTIAN  YEAR, 

EDITED  BY  THE   RIGHT  REV.  BISHOP  DOANE. 

Mimatare  Edition,  in  a2>ao.,  eitra  cloth,  with  ninnrinated  Title. 

RELI6I0  MEDICI,  AND  ITS  SEQUEL,  CHRISTIAN  MORALS, 

BY  SIR  THOMAS  BROWNE,  KT., 

WITH  RK.SEMBLANT  PASSAGES   FROM  COWPER'S  TASK. 

In  one  neat  12nio.  volume. 

HEMANS'S  COMPLETE  POETICAL  WORKS, 

IN  SCVEX   VOLUMES,   BOTAL   12m0.,   PAPER  OR  CLOTH. 

ROGERS'S  POEMS, 

ILLU8TIIAT£1>, 

ur  atn  mmferul  octavo  volume,  mxTRk  cunm  oil  'wasL  «haa* 


LEA.  AND  BLANCEAOiyS  PUBLICATIONS. 

DICKENS'S    WORKS. 

VARIOUS  EDITIONS  AND  PRISES. 

CHEAPEST  EDITION  tN  NINE  PARTS  PAPER, 

THE  PICKWICK  PAPERS,  I  large  vol  8yo.,  poper,  price  50  ronta. 
OLIVER  TWIST,  1  vol.  8to..  poper,  price  35  cema. 
SKETCHES  OF  EVERY-DAY-LIFE,  I  vol.  8vo..  poper,  price  37S  eems. 
NICHOLAS  HICKLEBY,  1  Urge  vt.1  8vo.,  paper,  price  50  cenis. 
THE  OLD  CURIOSITY  SHOP,  1  voL  8vo.,  paper,  wiih  man)'  Cuia, 

price  50  ceil  IB. 
BARNAEY  RUDGE,  I  vol.  Bto.,  with  nmny  Cuts,  price  50  oenia, 
MARTIN  CHUZZLEWIT,  1  toI.  Bvo.,  with  plalea,  price  50  cbdIb. 
CHRISTMAS  STORIES.— Tbb  C*iioi.,  Tag  Coihm,  Tbb  Ceiceet  ok 

THE  Heirth,  ondTnsBiiTri.e  of  Life — logoilior  with  Ficiuiiks  frou 

iTiLT,  1  vol.  fivo.,  price  37i  cema. 
DOMBEY  AND  SON,  Put  L,  lo  be  coinpleted  in  Two  Parts,  pfice  S5 


A  UNIFORM  AND  CHEAP  EDITION  OF 

DICKENS'S  NOVELS  AND  TALES, 

in  TBHEE   LABGE   TOLDUEB. 

TKB  VOVISI.S  A2TD  TJUC.B8  OF  01SJkS.J,Ba  DICKHirS, 

(B  OZ,l 


PRICE  FOR  THE  WHOLE.  ONLY  THREE  DOLLARS 
Thq  hvquvdt  thiialTJ«  fat  B  utUbm,  eampqet  lutd  i^iichI  MiOihi  of  Hdfl'i  i 
pabEnben  lo  pra^oi*  oaa.  wlueh  ihflT  mw  otfer  *l  ft  pnoo  n  low  tlut  rt  i 
•JCUHdeJ  Hie.  ll  ii  piinlcd  db  &nu  while  paper.  wiUi  cdoiJ  l/pe,  uiil  Ibr 
BvangiTV  BboDl  iev»B  hBQdivil  luul  flftr  ]>^<^  ancll.  dDBfl  DP  JB  nnDoailTl 


ALSO,  AN  EDITION  PHOmSELY  H, 

ONE  HUNDRED  AND  THIRTY-FOUR  PLATES,  AND  ONE 
HUNDRED  AND  FORTY  WOOD-CUTS. 

113-TliF  Blxive  sre  llui  onl)'  CumpleKi  and  Unllbrii!  Eijilioni  ot  DltHens'i  Werka  nov 


DOUBEY    AND    SON. 

la  iwealf  numbera,  piioa  8  cewa  p.ac\i,  viiA  Wio  ilViavialiona  by  Hablot 


LEA  AND  BLANCHARD'S  PUBLICATIONS. 

SELECT  WORKS  OF  FIELDING  AND  SMOLLETT, 
SELECT  WORKS  OF  TOBIAS  SMOLLETT, 

WITH  A  MEMOIR   OF  HIS   LIFE  AND  WRITINGS, 
BY   SIR  WALTER   SCOTT. 


e  EXPEDITION  0 
THK  ADVEnTL'RES  OP  Sill  UUSaElOT  GRBAVES.  THE  HISTORY  AMB  4BTENTDRB8 


SELECT  WORKS  OF  HENflY  FIELDING, 

WITH  A   MEMOIR   OF  HIS   LIFEANDWRITINGS, 
BY   SIR  WALTER  SCOTT, 

AND  AN  ESSAY  ON  HIS  LIFE  AND  GENIUS, 


COOPER'S   NOVELS  AND  TALES. 


P'orming  a  benutiful  Betiea,  each  volume  comprehending  a  nOTel. 

AI.SO,  A   OBEAP  BBZTroir, 

IN   FORTY.StX   VOLUMES,  DUODECIMO,! 

'rite  only  twenty-five  cenU  ■  Tnlrnne,  eacli  work  in  two  tolOBlu.    Any  novel 


PATHFINDER— 


AIiSO,  OOOFBR'B  SBA  TAI^BS, 


( 


LBA  AND  BLANCHARiyS  PUBLICATIONS. 

BOY'S  TREASURY  OF  SPORTS. 

m  Bors  nmm  of  mm.  pastimes  iND  emhtionb. 


PREFACE. 

TbtinhMnUi]  MuiaBi«r''Siihnit,Puiiniin,iiid  Recnitinii,"  liu  bscn  imiini 
Terui]lQ(hBHealL]i,KurciH,uul  fiaCinnal  Exiiofmeiit  itlUis  yn^Dfl  r^MlD^^  1/ 


«  of  Lha  fW-eraBnd , 


iHSth^^Srf^ 


nttlitiojfiiilr.nnii  ini^e  Lbs  parLonr  T«-Mdia  with  imrtE-  _ 

Neit.cumB  the  BntciilH  Snort*  at 6m  FMLi  ths  Oresn,  Hud  Um  P[»-RDimd;  fdlowed  hr 


'An:bBrr.  unintbsCPridBftf  rnBlDiiil,i>UieaaaCailBit.i  mai  tbtt  praporlj  IblLoned  t^  ^Batnmtin 
D  pftiUma  of  childhDod,  bofhonL  rnulH»il»  utd  ojj  an«unnt  dcHcnbed ;  ud  b 
Fn  iDtfrooluxu  hen  [Kid  <lowii,  Ihe  lad  wjth  a  bUdIi  BccTa  titring  nay  anon  bnoma  a 

^BflPins'AiiliiudaSiaGiictiultepiiniqnnrbiirluHHL    AnnTdiaaty,  wa  bmre  dsucr'Twd 
U  MbSi,  Uio  SonirraU  tlo  DonDmmi.  tbe  Juiui  Pw.  U»  PVeoH  Mid  lh«  aUkwo 

^ •-  -^ipied  In  Iha  imiiBC  dT  Sunt  Bli* :  Cbsuyiml  nristlH  or  ahinlknid  Ibr 

.-  J a.ai,    iHrbira  wo  mnr  tainl,  thil  Itli-' ■  ■-  ■"■--i-  '™.".» 


